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PREFACE 

In  presenting  to  the  profession  the  present  volume,  which 
completes  their  work  on  the  Surgery  of  the  Upper  Abdomen,  the 
authors  desire  to  express  their  high  appreciation  of  the  very 
cordial  and  favorable  manner  in  which  the  first  volume  has  been 
received. 

That  an  interval  of  more  than  four  years  has  elapsed  since  the 
publication  of  the  first  volume  is  to  be  explained  by  the  great 
mass  of  literature,  not  only  recent,  but  also  in  a  sense  classical, 
which  it  is  necessary  for  anyone  to  peruse  who  wishes  to  be  thor- 
oughly informed  on  the  surgery  of  the  gall-bladder,  liver,  pancreas 
and  spleen.  It  has  been  the  endeavor  of  the  authors  to  supple- 
ment in  this  way  their  personal  experience;  and  they  believe  they 
are  thus  enabled  to  furnish  their  professional  brethren  with  what 
they  hope  may  be  regarded  as  authoritative  sources  of  information 
and  opinions  which  may  be  said  to  represent  the  crystallization 
of  the  views  at  present  held  in  these  important  departments 
of  surgery. 

The  authors  have  to  thank  Dr.  A.  D.  Whiting  for  his  very 
painstaking  and  accurate  work  in  compiling  the  statistics  derived 
from  patients  operated  on  at  the  German  Hospital;  for  valuable 
criticism  and  assistance  in  the  preparation  of  the  text;  and  for  the 
preparation  of  the  index.  Their  thanks  are  due  to  Dr.  J.  R.  Free- 
land,  formerly  Resident  Physician  at  the  German  Hospital,  for 
assistance  in  the  preparation  of  the  chapter  on  the  Spleen;  and  to 
Miss  Edna  Patterson  for  tireless  and  enthusiastic  work  in  prepar- 
ing the  manuscript  for  the  press.  The  illustrations  have  all  been 
drawn  by  Mr.  Chas.  F.  Bauer. 

J.  B..D. 
A.  P.  C.  A. 

September  24,  1913 
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SURGERY  OF  THE  UPPER  ABDOMEN. 


CHAPTER  I. 


SURGICAL  DISEASES  OF  THE  BILIARY  TRACT. 

General  iETiOLOGiCAL,  Pathological  and  Diagnostic 
Considerations  . 

The  prime  factor  in  all  non-neoplastic  surgical  diseases  of 
the  biUary  tract  is  some  form  of  micro-organismal  invasion.  The 
consequences  of  this  may  be  slight  or  grave,  transient  or  chronic, 
accompanied  by  very  slight  or  very  decided  structural  changes, 
the  formation  of  concretions,  etc.;  but  invariably,  we  believe,  the 
underlpng,  exciting  cause  has  been  infection  of  the  tract  by 
bacterial  life.  The  only  exception  to  this  statement  may  be 
found  in  those  rare  instances  where  surgical  diseases  result  from 
the  catarrhal  condition  of  the  bile-passages  consequent  upon  the 
action  of  some  toxic  substance,  such  as  is  seen  in  acute  phosphorus 
poisoning. 

Our  present  knowledge  of  the  bacteriology  of  the  biliary  tract 
is  the  result  of  the  work  of  numerous  investigators.  Many  points 
still  remain  undecided,  but  enough  has  been  definitely  settled 
by  investigations  through  experiments  upon  the  lower  animals, 
or  at  autopsy,  or  by  observations  at  the  operating  table,  to  allow 
certain  definite  statements  to  be  made,  based  upon  fact  rather 
than  theory.^  It  is  known  that  when  bacteria  gain  entrance  to 
the  biliary  tract  they  may  give  rise  to  infections  that  result  (i)  in 
a  mild  catarrhal  condition  of  the  tract;  (2)  in  acute  suppurative 
cholangeitis  with  or  without  empyema  of  the  gall-bladder;  (3)  in 
mild,  or  severe,  gangrenous  cholecystitis;  (4)  in  gall-stone  forma- 

1  Free  use  has  been  made,  in  what  follows,  of  the  Mutter  Lecture  of  the  College 
of  Physicians  of  Philadelphia  (1905),  by  Dr.  A.  O.  J.  Kelh',  late  Pathologist  to  the 
German  Hospital. 
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tion,  etc.  It  is  known  that  the  bile  itself  is  a  medium  for  the 
growth  of  many  forms  of  bacteria,  and  that  it  is  not,  as  was  for- 
merly believed,  a  bactericidal  agent. 

Bacteriology  of  the  Biliary  Passages. — It  generally  has 
been  claimed  that  normal  bile  in  normal  bile-passages  is  sterile. 
This  \'iew,  according  to  Hoppe-Seyler,  is  supported  by  the  re- 
searches of  Mieczkowski  w^ho,  when  operating  for  diseases  other 
than  those  of  the  bihary  tract,  examined  the  bile  of  fifteen  nor- 
mal gall-bladders  and  found  it  sterile  in  every  instance.  Lipp- 
man  on  the  other  hand  demonstrated  bacterial  life  in  appar- 
ently normal  common  ducts  and  in  the  normal  ampulla  of  Vater. 
^Moreover,  the  researches  of  Bond,  quoted  subsequently  (page 
4),  prove  conclusively  that  it  is  possible  to  find  bacteria  in  nor- 
mal mucous  ducts. 

A  bacteriological  study  of  the  bihar}^  tract  in  413  cases  operated 
upon  by  the  senior  author  at  the  German  Hospital,  made  by  Dr. 
A.  0.  J.  Kelly,  demonstrated  the  presence  of  bacteria  in  184  cases, 
while  the  cultures  remained  sterile  in  229,  or  55.4  per  cent,  of  the 
cases  examined.  Superficial  consideration  of  these  findings  might 
lead  one  to  claim  that  less  than  half  of  the  conditions  found  at 
operation  were  due  to  bacteria.  Such  deductions,  however, 
would  be  erroneous.  A  large  majority  of  the  operations  performed 
on  the  bihary  tract  are  for  the  ultimate,  rather  than  the  immediate 
consequences  of  infection.  In  operations  for  acute  disease  bac- 
teria are  present,  with  very  few  exceptions.  Between  the  time  of 
bacterial  invasion  and  the  time  of  operation,  however,  the  bihary 
tract  will  clear  itself  of  bacteria  in  about  half  of  the  cases. 

According  to  Funke,  the  research  work  of  Gilbert  and  Fournier 
and  also  of  Chauft'ard  shows  that  sterile  bile  may  be  obtained  from 
patients  in  whom  bacteria-bearing  calculi  are  found,  the  bile 
having  become  sterile  after  the  stones  had  formed.  Funke  also 
quotes  Frankel  and  Krause  as  having  made  culture  tests  of  bile  at 
128  autopsies  with  105  sterile  results;  whereas  Letienne  found 
bacteria  in  twenty-four  out  of  forty-two  necropsy  examinations. 

The  bacterium  most  frequently  found  in  the  bihary  tract  is 
the  Bacillus  coli  communis,  being  followed  in  the  order  of  fre- 
quency by  the  Bacillus  typhosus. 

The  findings  in  413  cases  examined  at  the  German  Hospital 
were  as  follows: 
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Bacillus  coli  communis  was  found  in 
Bacillus  typhosus  was  found  in 
Staphylococcus  pyogenes  aureus  was  found  in 
Streptococcus  pyogenes  was  found  in 
Staphylococcus  pyogenes  albus  was  found  in 
Bacillus  pyocyaneus  was  found  in 
Bacillus  coli  communis  and  Streptococcus  p)^o- 

genes  aureus  were  found  in 
Unidentified  bacilli  were  found  in 
The  cultures  remained  sterile  in 


Among  other  bacteria  that  have  been  found  in  cultures  made 
from  bile  may  be  mentioned  the  Bacillus  subtilis,  the  Bacillus 
capsulatus  aerogenes,  the  Bacillus  Hmbatus,  the  Bacillus  gasofor- 
mans,  the  Bacillus  lactis  erythrogenes,  the  Bacillus  of  Friedlander, 
the  Bacillus  cholerae,  the  Bacterium  oxygenes,  Leptothrix,  etc. 

Avenues  of  Infection. — Bacteria  gain  entrance  to  the  biliary 
tract,  in  most  instances,  through  the  portal  circulation,  or  through 
the  duodenal  opening  of  the  common  bile-duct.  Invasion  also  takes 
place  through  the  general  circulation,  through  the  lymphatic  circu- 
lation, and  possibly  through  the  walls  of  the  biliary  tract.  Of  these 
various  avenues  of  entrance  the  portal  circulation  is  the  most 
frequently  traversed,  although  many  investigators  have  claimed 
that  the  ductal  opening  in  the  duodenum  is  the  chief  gateway  of 
entrance.  It  must  be  remembered  that  the  duodenum,  in  a 
normal  condition  and  especially  when  free  from  food,  is  almost 
free  of  germ  hfe.  Kelly  points  out  two  other  important  factors 
that  must  be  considered  in  connection  with  the  entrance  of  germs 
through  the  ductal  opening.  One  is  the  sphincteric  action  of  the 
ampulla  of  Vater,  which  Archibald,  in  recent  experiments,  has 
found  to  exert  a  force  equivalent  to  about  600  mm.  of  water  pres- 
sure within  the  duct;^  the  other  is  the  peculiar  flushing  of  the  duct 
and  its  opening  by  the  intermittent  gushing  of  bile  into  the  duo- 
denum. Were  there  a  constant,  free  opening  of  the  ampulla, 
with  a  slow  steady  flow  of  bile  through  the  opening,  this  entrance 
would  be  a  more  common  avenue  of  infection  than  it  is.  During 
the  presence  of  food  in  this  portion  of  the  intestine,  which  is 
practically  the  only  time  germs  are  present  in  the  normal  duo- 
denum, there  is  an  intermittent  expulsion  of  bile  (see  Vol.  I,  p.  38) 

^  According  to  Naunyn,  Oggi  found  it  equal  to  700  mm.  of  water  pressure. 
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which  naturally  clears  the  opening  and  the  first  part  of  the  duo- 
denum of  all  bacteria  that  may  become  lodged  there. 

The  comparative  freedom  of  the  pancreas  from  infectious 
diseases  has  been  advanced  as  a  strong  argument  against  invasion 
taking  place  through  the  ampulla  of  Vater.  The  bacteria  make 
no  selection  between  the  pancreatic  and  the  common  bile-ducts 
when  they  reach  the  crossroads  where  these  two  channels  join, 
but  those  entering  the  pancreatic  duct  are  confronted  by  much 
greater  obstacles  to  overcome  than  their  fellows  who  enter  the 
bile  channel.  Many  claim  that  the  pancreatic  juice  is  antago- 
nistic to  germ  life,  while  the  bile,  especially  when  stagnant,  stimu- 
lates instead  of  hinders  the  growth  of  many  forms  of  bacteria. 
There  is  no  such  pool  of  stagnant  pancreatic  juice  as  there  is  of 
bile  in  the  gall-bladder,  and  hence  no  suitable  lodging-place  where 
bacteria  may  thrive  and  multiply. 

Bacteria  have,  however,  been  found  in  the  normal  diverticulum 
and  in  the  lower  end  of  the  normal  common  duct.  Lippman's 
investigations  of  normal  bihary  tracts  prove  conclusively  that 
bacteria  may  be  present  in  apparently  normal  tracts,  he  having 
found  them  in  the  middle  and  upper  third  of  the  common  duct. 
The  experimental  work  of  Bond,  moreover,  shows  that  it  is  pos- 
sible for  micro-organisms  to  travel  against  the  natural  currents 
in  mucous  ducts.  According  to  these  researches,  there  is  either 
a  "back-current,"  which  will  carry  particles  of  matter  against  the 
normal  current,  or  there  is  some  action  of  the  component  parts 
of  the  duct  or  its  secretion  which  will  have  the  same  effect.  Bond 
points  out  that  this  is  not  a  mere  power  of  capillary  attraction, 
since  life  is  necessary  for  the  action.  Further,  the  walls  of  the 
duct  must  be  more  or  less  in  apposition  and  must  be  lined  with 
mucus.  Bond  was  able  to  recover  through  a  fistula  into  the  gall- 
bladder granules  of  indigo  blue  which  had  been  administered  by 
mouth.  The  experiments  of  Bond,  with  the  results  obtained  by 
him,  seem  to  prove  conclusively  that  it  is  perfectly  possible  for 
bacteria  to  enter  the  common  duct  from  the  duodenum  and  tra- 
verse its  length.  This  may  be  accompHshed  not  only  by  the 
motile  bacteria,  such  as  the  colon,  typhoid,  and  paratyphoid 
bacilli,  but  also  by  the  non-motile  staphylococci  and  streptococci. 

In  diseased  conditions  of  the  duodenum  or  of  the  lower  end  of 
the  common  bile-duct,  invasion  by  bacteria  may  take  place  much 
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more  readily.  Catarrhal  conditions  of  the  duodenum  will  cause 
oedema  of  the  mouth  of  the  ampulla  of  Vater  and  thus  interfere 
greatly  with  the  cleansing  power  of  the  bile,  which  is  secreted 
under  very  low  pressure,  and  which  becomes  more  and  more 
sluggish  in  its  flow  as  the  result  of  very  slight  obstruction.  There 
is  also  an  extension  of  the  catarrhal  condition  from  the  duodenum 
through  the  diverticulum  and  along  the  common  bile-duct. 

The  most  probable  pathway  of  entrance  in  the  majority  of 
cases  of  infection  of  the  biliary  tract  is  through  the  portal  circu- 
lation. Adami,  according  to  Kelly,  has  shown  that  under  normal 
conditions  bacteria  may  be  found  in  the  deeper  layers  of  the 
intestine,  in  the  portal  circulation,  and  in  the  liver.  He  advances 
the  theory  that  the  leukocytes  carry  the  bacteria  to  the  lymphatic 
radicles  and  also  to  the  radicles  of  the  portal  vein.-^  They  may 
also  be  taken  up  by  the  thoracic  duct  and  emptied  into  the  general 
circulation.  The  natural  resistive  and  bactericidal  powers  of 
the  liver  cells  are  sufficient  to  overcome  and  destroy  most  of  the 
germs  arriving  through  the  portal  circulation.  If  there  should  be 
a  weakened  condition  of  the  hepatic  cells,  however,  either  through 
disease  or  overwork,  many  of  the  bacteria  will  escape  destruction 
and  be  excreted  with  the  bile.  The  researches  of  Lartigau 
definitely  settled  the  fact  that  infection  of  the  biliary  tract  may 
be  a  descending  one  from  the  liver.  Having  tied  the  common 
duct  in  animals,  Lartigau  fed  them  bacteria,  especially  the  Bacil- 
lus pyocyaneus,  and  was  able  to  recover  this  germ  from  the  gall- 
bladder in  almost  50  per  cent,  of  the  animals  so  treated.  In 
many  instances  the  Bacillus  pyocyaneus  was  recovered  in  pure 
cultures;  in  other  instances  the  colon  bacillus  was  associated  with 
it.  Bishop  holds  similar  views,  and  thinks  the  portal  vein  the 
most  frequent  channel  for  entrance  of  bacteria  to  the  bile-passages. 

Infection  of  the  biliary  tract  through  the  systemic  circulation 
is  possible  and,  in  many  instances,  probable.  The  advancement 
in  the  study  of  the  blood  which  has  made  it  possible  to  determine 
the  presence  of  bacteria  in  the  general  circulation  in  certain  infec- 
tious diseases,  such  as  typhoid  fever,  has  made  the  systemic 
circulation  seem  much  more  important  as  a  pathway  of  entrance 
for  bacteria  to  the  biliary  tract.     The  work  of  Dorr  proves  that 

1  It  isin  this  way  that  appcndicilis  and  other  infections  in  the  abdomen  may  act 
as  a  predisposing  factor  for  infections  of  the  biliary  tract. 
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bacteria  injected  into  the  circulation  of  a  rabbit,  can  be  recovered 
from  the  gall-bladder  in  a  few  hours.  As  pointed  out  by  Kelly 
the  infections  of  the  bihary  tract  so  often  found  as  complica- 
tions of  systemic  infections  also  show  the  possibility  and  prob- 
ability of  infection  through  the  blood.  It  cannot  be  stated 
definitely,  however,  whether  the  infection,  in  these  cases,  takes 
place  through  the  hepatic  and  cystic  arteries,  through  the  portal 
vein,  or  through  the  common  duct  from  the  intestinal  canal. 
The  presence  of  typhoid  bacilli,  unassociated  with  other  bacteria, 
in  the  gall-bladder  in  cases  of  enteric  fever  naturally  strengthens 
the  beHef  that  in  some  instances  at  least  the  systemic  circulation 
conveys  the  germ  to  the  biliary  tract.  This  belief  is  con- 
firmed by  the  experiments  and  findings  of  Joseph  Koch  (see 
page  19). 

Wrzosek,  as  quoted  by  Else,  claims  that  the  bacteria  are  picked 
up  by  the  lacteals  and  then  are  carried  to  the  general  circulation 
through  the  thoracic  duct.  Two  series  of  experiments  made  by 
Wrzosek  convinced  him  that  bacteria  are  carried  to  the  biliary 
tract  by  way  of  the  general  circulation  through  the  thoracic  duct 
much  more  frequently  than  they  are  through  the  portal  vein. 
Else's  two  series  of  experiments,  rabbits  and  dogs  being  the  ani- 
mals used,  convinced  him  of  the  correctness  of  the  following  con- 
clusions: ''i.  Infection  usually  reaches  the  gall-bladder  by 
ascending  the  common  and  cystic  ducts  from  the  bowel.  2.  In- 
fection readily  reaches  the  gall-bladder  through  the  cystic  artery. 
3.  Infection  rarely  or  never  reaches  the  gall-bladder  by  passing 
directly  from  the  portal  vein  to  the  bile  radicals." 

In  exceptional  cases  infection  of  the  bihary  tract  may  take 
place  through  the  lymphatic  system,  as  was  probably  the  case  in 
an  instance  reported  by  Miiller.  Bishop  claims  that  infection 
may  take  place  through  this  channel,  although  its  occurrence  is 
very  rare. 

Infection  through  the  walls  of  the  biliary  tract,  and  especially 
through  the  walls  of  the  gall-bladder,  may  occur  by  contiguity.  It 
is  questionable,  however,  whether  the  infection  travels  from  with- 
out inward  in  those  cases  where  the  gall-bladder  is  surrounded  by 
a  mass  of  adhesions;  it  is  much  more  likely  that  they  are  relics 
of  a  former  inflammatory  condition  which  probably  had  its  origin 
within  the  bile  passages.     Under  such  circumstances  any  new 
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inflammatory  processes  are  more  likely  to  be  a  relighting  of  the 
old  infection  rather  than  a  new  one. 

Pathogenesis. — After  the  micro-organisms  have  entered  the 
biliary  tract  the  consequences  of  their  activity  will  vary  with  the 
virulence  of  the  invading  bacteria,  the  presence  or  absence  of 
calculi,  the  resistance  offered  by  the  structures  affected,  and  the 
anatomical  peculiarities  of  the  portion  of  the  tract  involved.  These 
changes  may  vary  from  a  very  mild,  quickly  subsiding  acute  in- 
fection, to  the  most  violent,  fulminating,  gangrenous  process; 
from  a  mild,  almost  symptomless  catarrh  to  a  chronic  inflam- 
mation of  the  biliary  tract  which  may  last  for  years,  with  acute 
exacerbations  causing  greater  structural  changes  with  each  at- 
tack. Or  the  tract,  and  especially  the  gall-bladder,  may  be  util- 
ized as  a  store-house  for  masses  of  bacteria,  as  frequently  dem- 
onstrated in  the  cases  of  "chronic  typhoid  carriers"  (see  page  26). 

In  many  instances  the  only  changes  that  can  be  noted  are  a 
shght  swelling  of  the  mucous  membrane,  with  possibly  some  slight 
exfoliation  of  the  epithelium.  Such  cases  usually  rid  themselves 
of  the  infection  through  the  natural  resistance  of  the  individual, 
and  by  an  increase  in  the  flow  of  bile  which  washes  the  germs  from 
the  tract,  thus  allowing  the  affected  area  to  heal  with  only  tri- 
fling change  of  structure.  With  infection  of  greater  virulence,  or 
where  lessened  resistance  exists,  an  acute  inflammation  of  the 
ducts  or  gall-bladder  or  both,  with  or  without  pus  formation,  will 
be  found.  Infection  of  the  gall-bladder  is  more  persistent  than 
that  of  the  ducts  on  account  of  the  anatomical  difflculties  the  gall- 
bladder has  in  freeing  itself  of  the  infectious  material.  The 
gall-bladder  may  be  considered  a  diverticulum  of  the  common 
duct,  connected  with  the  latter  by  a  narrow  channel,  the  cystic 
duct.  There  is  a  distinct  S-shaped  curve,  sometimes  called  the 
antrum,  where  the  gall-bladder  narrows  to  become  continuous 
with  the  cystic  duct,  and  a  spiral  valve  exists  in  the  cystic  duct, 
owing  to  the  disposition  cf  its  mucous  folds.  The  fundus  of  the 
gall-bladder  usually  is  lower  than  the  opening  of  the  cystic  duct. 
These  factors  greatly  influence  the  drainage  of  the  gall-bladder 
through  the  natural  channels. 

The  presence  of  inflammation  in  the  ducts  or  gall-bladder  will 
cause  the  mucous  membrane  lining  the  cystic  duct  to  become 
swollen  with  consequent  narrowing  of  its  lumen  and  damming  of 
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bile  behind  the  obstruction.  The  partial  or  complete  stasis  of 
bile  thus  produced  affords  germs  an  opportunity  to  exert  their 
full  power,  the  result  being  determined  by  the  virulence  of  the 
micro-organisms  present,  and  the  abihty  of  the  gall-bladder  and 
ducts  to  resist  and  overcome  the  infection. 


Gall-stoxe  Formation. 

Historical. — Many  and  various  theories  have  been  advanced 
at  dillerent  times  to  account  for  the  formation  of  gall-stones.  A 
more  exact  knowledge  of  the  anatomy  of  the  bihary  tract,  with 
a  better  understanding  of  the  physiological  action  of  the  liver 
and  the  physiology  and  chemistry  of  the  bile,  enhanced  as  these 
have  been  by  the  pathological  findings  at  the  operating  table, 
have  enabled  modern  scientists  to  master  the  most  important 
parts  of  the  subject.  The  work  of  Naunyn  settled  the  question 
definitely  in  the  opinion  of  his  followers.  The  researches  of 
Kramer,  of  Bacmeister,  and  of  Bishop  have,  however,  thrown  doubt 
on  some  of  Xaunyn's  findings.  A  few  questions  concerning  gall- 
stone formation  remain  unanswered,  although  they  are  not  of 
great  importance.  The  entire  subject  has  been  carefully  reviewed 
recently  by  Exner  and  Heyrovsky. 

Originally,  gall-stones  were  supposed  to  be  formed  from  coagu- 
lated bile,  the  coagulation  being  caused  by  a  rise  in  the  tempera- 
ture of  the  liver.  Paracelsus,  according  to  Quincke,  advanced  the 
theory  that  gastro-intestinal  disturbances  caused  an  acid  con- 
dition of  the  blood,  the  acids  which  were  formed  acting  upon 
the  bile  with  consequent  precipitation  and  formation  of  concre- 
tions. Later,  as  a  better  knowledge  of  the  normal  constituents 
of  bile  was  obtained,  it  was  thought  that  a  super-abundance  of  any 
of  its  various  elements  might  exist,  with  consequent  stone  for- 
mation. ]\Ieckel  called  attention  to  a  chronic  catarrhal  condition 
of  the  mucous  membrane  of  the  bile-tract  and  especially  of  the  gall- 
bladder, and  advanced  the  theory  that  a  "stone-forming  catarrh" 
might  be  the  basis  of  the  hthiasis.  Flint  advanced  the  theor}- 
that  excessive  brain  work  caused  a  condition  of  cholesteraemia ; 
this  gave  rise  to  the  theory  that  gall-stones  were  formed  as  soon 
as  an  excessive  amount  of  cholesterin  was  present  in  the  blood. 
Hein  thought  that  plugs  of  mucus,  the  product  of  a  diseased  con- 
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dition  of  the  mucous  membrane,  acted  as  nuclei  around  which 
the  stones  were  formed.  He  also  claimed  that  changes  taking 
place  in  the  bile  within  the  bile-tract  might  cause  the  formation 
of  stones — small,  minute,  bile-pigment  stones  first  being  formed 
in  the  ducts;  and  later,  after  they  had  reached  the  gall-bladder, 
acting  as  muclei  for  larger  stones.  The  supposition  that  the 
epithelial  cells  of  the  gall-bladder  were  important  factors  in  gall- 
stone formation  was  suggested  by  Seifert.  Naunyn  advanced 
the  idea  that  most  stones  were  formed  within  the  gall-bladder 
as  a  result  of  a  catarrhal  condition  of  the  mucous  membrane 
consequent  upon  bacterial  invasion,  desquamation  of  epithelial 
cells,  and  deposition  from  these  cells  of  larger  quantities  of  choles- 
terin  than  the  bile  could  hold  in  solution.  He  also  claimed 
that  the  calcium  bile-salts  acted  as  a  cement  substance,  through  the 
action  of  which  accretions  were  constantly  added  to  the  original 
nucleus  or  stone.  Naunyn  also  thought  that  the  bile-pigment 
stones  were  formed  in  the  duct  through  oxidation  of  bile,  this 
being  brought  about  by  the  action  of  bacteria.  Naunyn's  belief 
is  generally  accepted  to-day,  although  later  investigators  have 
differed  with  him  as  to  the  origin  of  the  excess  of  cholesterin. 

Pathogenesis. — The  actual  formation  of  gall-stones  is  caused 
by  an  increase  of  the  cholesterin  constituent  of  the  bile,  a  deposi- 
tion of  calcmm  bile-salts,  especially  bilirubin-calcium,  in  the  pres- 
ence of  a  stasis  or  sluggishness  in  flow  of  bile.  The  increase  in 
cholesterin  and  the  deposition  of  the  calcium  salts  are  due  to  the 
action  of  bacteria.  This  has  been  shown  by  the  experiments  of 
Gerard,  and  of  Bacmeister.  Neither  of  these  observers  was  able 
to  produce  concretions  in  sterile  bile  contained  in  a  test-tube,  but 
when  colon  bacilli  were  present  deposition  of  salts  readily  oc- 
curred. The  interference  with  the  natural  flow  of  bile  also  may  be 
due  to  the  action  of  bacteria  in  creating  a  catarrhal  inflammation 
of  the  mucous  membrane  of  the  gall-bladder  and  ducts;  or  it  may 
be  consequent  upon  any  of  those  predisposing  causes  of  chole- 
lithiasis (see  page  88)  which  have  a  tendency  to  cause  stagnation 
of  bile.  It  is  necessary  for  the  inflammatory  changes  caused  by 
the  bacteria  to  be  of  a  very  mild  character;  the  bacteria  them- 
selves must  be  almost  non-virulent.  A  virulent  inflammation  of 
the  gall-bladder  or  bile-tracts  will  cause  rapid  changes  in  the 
structures  involved,   acute  cholecystitis  with  its  train  of  compU- 
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cations  and  sequels  (see  page  50),  a  cholangeitis  of  purulent 
character,  etc.,  rather  than  the  mild,  almost  symptomless  in- 
flammation that  is  necessary  for  gall-stone  formation. 

The  source  of  the  increased  amount  of  cholesterin  is  a  ques- 
tion that  has  not  been  definitely  settled.  Naunyn  attributes  it 
to  the  cells  of  the  mucous  membrane  lining  the  biliary  tract  which 
are  exf oHated  in  excessive  numbers  as  a  consequence  of  a  very  mild, 
catarrhal  inflammation.  These  cells  contain  droplets  of  myehn, 
of  fluid  cholesterin.  Kramer  on  the  other  hand,  has  derived 
results  from  test-tube  experiments  which  make  it  very  probable 
that  the  cholesterin  may  be  deposited  from  the  bile  itself.  He 
was  able  to  obtain  a  precipitate  from  a  culture  medium  (consisting 
of  equal  parts  of  bouillon  and  bile)  which  had  been  inoculated 
with  either  the  colon  bacillus  or  the  typhoid  bacillus.  The  pre- 
cipitate increased  with  the  age  of  the  culture.  Microscopically 
the  precipitate  consisted  of  bihary  coloring  matter,  cholesterin, 
magnesium  phosphate,  calcium  phosphate,  calcium  carbonate, 
and  bacilli.  Kramer  concluded  from  these  experiments  that  "gall- 
stone formation  is  due  to  a  chemical  decomposition  of  bile, 
the  direct  result  of  the  growth  of  micro-organisms  therein." 
Bacmeister  also  differs  from  Naunyn  regarding  the  source  of 
cholesterin,  and  from  Kramer  as  to  the  direct  cause  of  its  de- 
position from  bile.  He  claims  that  there  is  a  more  or  less  con- 
stant autolysis  of  the  bile,  with  the  deposition  of  cholesterin 
from  it;  that  this  autolysis  is  much  more  marked  when  the  bile  is 
contaminated  by  epithehal  cells  or  bacteria.  Experimentally, 
he  was  able  to  demonstrate  the  separation  of  cholesterin  crystals 
from  sterile  bile,  and  even  from  filtered  bile,  although  the  sepa- 
ration in  the  latter  instance  was  much  slower  than  in  unfiltered 
bile.  In  the  presence  of  the  Bacillus  pyocyaneus,  the  Bacillus 
proteus,  the  Bacillus  typhosus,  or  the  Bacillus  coH  communis 
he  was  able  to  demonstrate  a  very  marked  precipitation  of  cho- 
lesterin. Bishop  holds  that  an  inflammatory  condition  of  the 
mucous  membrane  of  the  biliary  tract  is  the  initial  step  in 
gall-stone  formation,  the  change  in  the  membrane  being  the 
direct  result  of  bacterial  invasion,  the  bacteria  penetrating  the 
walls  of  the  tract  with  the  resultant  mild  inflammation.  The 
result  of  this  inflammation  is  an  outpouring  of  cholesterin  in 
larger  quantities  than  can  be  dissolved  by  the  bile.     This  view 
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is  in  keeping  with  that  of  Naunyn  and  is  well  summarized  by 
Kelly  who  says  that  ''the  increased  cholesterin,  then,  is  de- 
rived not  from  the  bile,"  "it  results  from  catarrhal  disinte- 
gration of  the  mucous  cells  lining  the  wall  of  the  gall-bladder" 
(the  seat  of  the  formation  of  most  gall-stones). 

All  observers  are  agreed  that  the  mild  inflammation  of  the 
mucous  membrane  causes  an  increased  secretion  of  mucus,  an 
albuminous  substance  which  causes  precipitation  of  the  calcium 
bile-salts,  especially  the  bilirubin-calcium.  There  is  also  an  in- 
crease in  the  exfoliation  of  epithelial  cells.  Naunyn  claims  that 
the  mucus,  cholesterin  and  epithelial  cells  act  as  a  nucleus  for  the 
beginning  stone,  being  held  together  by  the  bihrubin-calcium 
which  acts  as  a  cement  substance.  Bacmeister,  on  the  contrary, 
claims  that  the  first  stone  formed  is  composed,  almost  invariably, 
of  pure  cholesterin;  that  the  presence  of  this  stone  creates  condi- 
tions very  favorable  for  bacterial  infection  with  inflammatory 
changes  in  the  walls  of  the  gall-bladder,  and  that  these  changes 
cause  marked  increase  in  the  secretion  of  mucus.  This  mucus 
is  very  rich  in  calcium  salts  which  furnish  material  for  the  forma- 
tion of  new  stones,  as  well  as  for  the  deposition  of  additional  layers 
on  the  surface  of  the  stone  already  formed.  Basing  their  views 
largely  on  the  experimental  work  of  Bacmeister,  Aschoff  and 
Bacmeister,  in  their  recent  monograph  on  Cholelithiasis,  claim 
that  with  very  few  exceptions  the  first  calculus — a  cholesterin 
stone  with  radially  disposed  crystals — is  formed  without  any 
bacterial  infection  of  the  biliary  tract,  merely  by  chemical  changes 
in  the  stagnant  bile  of  a  gall-bladder  more  or  less  obstructed  by 
mechanical  means,  such  as  kinks  of  the  cystic  duct,  a  viscid 
state  of  the  bile,  etc. 

The  sluggishness  in  the  flow  of  bile,  or  even  actual  stasis  is 
favored  by  two  principal  factors:  (i)  changes  in  the  bile  itself; 
(2)  changes  in  the  bile-ducts.  The  composition  of  the  bile  is 
altered  by  the  chemical  changes  already  alluded  to,  induced  by 
bacteria;  it  becomes  thicker,  more  viscid,  less  fluid.  The  bile- 
ducts  become  narrowed  and  eventually  obstructed  by  inflamma- 
tory oedema,  by  kinks  due  to  the  drag  of  an  inflamed  gall-bladder, 
by  impaction  of  calculi,  or  by  pressure  of  surrounding  adhesions, 
tumors,  etc.     When  a  calculus  once  becomes  impacted,  the  bile 
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behind  it  is  dammed  up,  and  the  formation  of  further  calculi  is 
favored. 

Finally,  a  word  should  be  said  about  calculous  formation  around 
foreign  bodies  as  a  nucleus  (page  90) .  Langenbuch  refers  to  several 
cases  where  concretions  formed  in  the  gall-bladder  or  ducts  around 
intestinal  parasites,  needles,  prunestones,  and  other  foreign  bodies, 
some  of  which  entered  through  cholecysto-gastric  fistulae  and 
others  through  the  ampulla  of  Vater.  Homans  observed  several 
stones  which  formed  around  silk  ligatures  introduced  at  an  opera- 
tion done  seventeen  months  previously.  Kehr  reported  three  simi- 
lar cases.  According  to  Moynihan  the  experimental  introduction 
by  Meyer  of  sterile  ivory  balls  into  the  gall-bladders  of  dogs  failed 
to  induce  the  formation  of  calculi;  whereas  in  the  test-tube  experi- 
ments of  Mignot,  where  attenuated  growths  of  micro-organisms 
were  first  made,  the  subsequent  introduction  of  foreign  bodies 
resulted  in  the  deposition  of  cholesterin  on  their  surface.  These 
experiments  are  in  accord  with  the  belief  that  bacterial  infection 
is  the  underlying  cause  of  gall-stone  formation. 

The  rapidity  of  gall-stone  formation  is  much  greater  than 
commonly  supposed.  Naunyn,  in  1905,  stated  his  belief  that  they 
might  be  formed  within  a  few  hours.  Aschoff  and  Bacmeister 
claim,  however,  that  the  radial  cholesterin  stone  is  of  extremely  slow 
formation,  many  years  being  required  to  produce  one  of  nut-size. 

Composition  of  Gall-stones. — Chemically  considered,  gall- 
stones consist  principally  of  cholesterin,  various  compounds  of 
calcium  with  the  different  bile-pigments,  and  calcium  carbonate. 
Among  other  chemical  substances  at  times  found  in  gall-stones 
may  be  mentioned  phosphoric  acid,  bile  acids,  calcium  sulphate, 
free  bilirubin,  copper,  manganese,  salicylic  acid,  etc.  The  chief 
bile-pigment  found  in  combination  with  calcium  is  bilirubin. 
The  most  frequent  chemical  constituents  of  biliary  calcuH  are 
cholesterin,  calcium  carbonate,  and  bilirubin  calcium.  These 
three,  with  few  exceptions,  are  found  in  every  stone,  in  varying 
proportions,  combined  with  mucus  and  a  nitrogenous  compound 
which  is  supposed  to  result  from  the  epithelial  cells  destroyed 
during  the  formation  of  the  concretion  (Hoppe-Seyler).  The 
proportion  of  the  various  constituents  of  gall-stones  varies  con- 
siderably, the  general  characteristics  of  the  stone  varying,  also, 
with  the  amount  of  each  constituent  present. 
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Physical  Characters  of  Gall-stones. — The  color  depends 
upon  the  composition  of  the  stone,  varying  from  the  almost  pure 
white  or  yellowish  stone,  which  is  composed  of  cholesterin,  to  the 
black  stone  which  contains  an  abundance  of  bile-coloring  matter. 
The  color  varies  in  all  stones,  even  the  practically  pure  choles- 
terin stone  showing  dark  patches  of  coloring  matter  between 
the  crystals,  and  no  stone  being  uniform  throughout.  The 
surface  is  generally  darker  than  the  inside  of  the  stone;  while 
the  nucleus  is,  as  a  rule,  lighter  in  color  than  the  surrounding 
parts. 

The  hardness  of  the  stone  varies  in  proportion  to  the  amount 
of  calcium  salts  present.  The  cholesterin  stones,  while  more  or 
less  firm  and  hard  to  the  touch,  are  brittle  and  can  readily  be 
broken  between  the  thumb  and  fingers.  Stones  recently  formed 
generally  are  soft. 


Fig.  I. — Mass  of  Gall-stones  Conglomerated  and  Pressed  into  the  Shape 
OF  the  Gall-bladdfr.     From  a  Patient  in  the  German  Hospital. 


The  shape  of  the  concretions  generally  varies  with  the  number 
present.  Single  stones  are  more  or  less  rounded  in  shape,  and  of 
course,  never  faceted.  When  a  number  of  stones  are  present, 
they  are  usually  faceted,  being  pressed  into  this  shape  by  the  con- 
tractions of  the  gall-bladder  while  they  are  still  soft.  As  a  rule, 
a  large  mass  of  stones,  unless  greatly  disturbed,  will  take  the 
form  of  the  gall-bladder,  the  portions  of  the  stones  on  the  outside 
of  the  mass  and  in  contact  with  the  walls  of  the  gall-bladder 
being  usually  rough  and  more  or  less  rounded,  while  the  portion 
of  each  stone  in  contact  with  other  stones  will  be  pressed  fiat. 
The  stones  in  the  center  of  the  mass  are  almost  universally  faceted. 
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Naunyn  asserts  that  this  faceting  is  due  entirely  to  pressure,  and 
not  to  a  grinding  motion  among  the  stones;  but  it  is  difficult  to 
see  how  some  of  the  facets  become  so  highly  poHshed  unless  it  is 
by  attrition. 

The  "mulberry"  stones  generally  are  composed  of  a  great 
number  of  small  concretions  which  have  coalesced,  finally  being 
covered  with  a  new  layer  which  gives  the  stones  their  appearance 
of  uniformity. 

In  weight  and  size  gall-stones  vary  from  almost  imperceptible 
particles  to  concretions  6  inches  long.  The  senior  author  has 
seen  them  so  small  that  it  was  impossible  to  detect  their  presence 
through  the  walls  of  the  gall-bladder,  although  they  were  present 
in  hundreds.  Packard  mentions  the  following  as  being  note- 
worthy among  the  larger  stones  reported:  ''Richter  records  one 
weighing  three  ounces  and  five  drams  removed  from  the  common 
duct  at  autopsy.-^  Schiippel  states  that  he  has  seen  one  measuring 
7.5  cm.  in  length,  4  cm.  in  mdth,  and  12  cm.  in  circumference, 
and  refers  to  one  (reported  by  Meckel)  which  measured  15  cm. 
by  6  cm.  Russell  reports  one  measuring  5!  by  4^  inches. 
Thornton  removed  from  the  common  duct  during  hfe  a  stone  2 
inches  long  and  3^  inches  in  circumference.  Frerichs  says  that 
he  has  seen  a  number  of  stones  measuring  from  2  to  2\  inches 
by  I  inch.  It  may  be  roughly  stated  that  the  size  of  the  stones 
as  a  rule  varies  inversely  with  their  number."  W.  Bartlett,  of 
St.  Louis,  has  successfully  removed  from  the  common  duct  a  stone 
measuring  4  by  i^  inches,  and  weighing  two  ounces  and  a  half . 

The  number  of  stones  present  in  any  given  case  may  vary  from 
one  to  thousands.  There  seems  to  have  been  nothing  discovered 
which  will  definitely  account  for  their  variation  in  number.  The 
number  formed  may  depend  upon  the  amount  of  calcium  salts 
present.  These  act  as  a  cement  substance;  and  when  they  are 
present  in  abundance,  there  may  be  a  coalescence  of  a  greater 
number  of  the  particles  of  mucus,  cholesterin  and  epithelial  cells 
which  generally  form  the  nuclei,  and  a  correspondingly  smaller 
number  of  fully  developed  calculi;  while  wath  a  deficiency  in  the 
calcium  salts,  the  particles  may  remain  distinct  and  separate, 
thus  presenting  a  much  greater  number  of  nuclei.     The  largest 

^  Rolleston  claims  this  to  be  the  largest  stone  ever  described.     The  case  was  pub- 
lished in  1793. 
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number  of  calculi  found  in  any  one  case,  according  to  Rolleston, 
was  recorded  by  Otto,  who  counted  7802. 

It  is  probable  that  the  stones  usually  originate  in  the  gall- 
bladder, and  that  they  are  all  formed  nearly  simultaneously;  but 
when  a  solitary  stone  becomes  impacted  in  one  of  the  ducts,  we  see 
no  good  reason  for  disputing  the  possibility  of  the  subsequent 
formation  of  other  stones  in  the  stagnated  bile,  provided  the  fac- 
tors necessary  for  gall-stone  formation  are  still  present. 

According  to  Rolleston,  Mignot  concluded  from  experimental 
researches  that  additional  calculi  might  be  formed  in  recurrent 
attacks  of  cholecystitis.  The  teaching  of  Aschoff  and  Bacmeister, 
that  the  "radial  cholesterin  stone"  is  always  formed  first,  without 
bacterial  infection,  and  that  subsequent  bacterial  invasion  causes 
the  deposition  of  calcium  bile-stones,  has  already  been  referred  to 
(page  11).  Naunyn,  as  quoted  by  Kelly,  after  drawing  attention 
to  the  fact  that  where  numerous  calculi  are  found,  they  are  almost 
always  alike  in  general  appearance,  comes  to  the  conclusion  that 
gall-stones  in  a  single  individual  always  are  formed  from  a  single 
infection  of  the  gall-bladder,  and  that  recurrences  of  such  infec- 
tion in  that  particular  individual  are  very  rare.  Kehr  thinks 
that  the  vast  majority  of  stones  are  formed  in  the  gall-bladder 
and  that  those  instances  of  stone  formation  taking  place  within 
the  ducts  are  "extremely  rare." 

Gall-stones  may  be  classified  in  many  ways.  Most  authors 
follow  Naunyn,  who  describes  six  varieties: 

1.  Pure  Cholesterin  Stones. — These  are  more  or  less  uncom- 
mon, although  this  variety  is  the  one  that  Aschoff  and  Bacmeister 
claim  precedes  the  formation  of  all  other  varieties.  As  a  rule 
they  are  of  large  size.  They  generally  present  the  following 
characteristics:  they  are  oval,  at  times  being  spheroid;  they  are 
very  hard,  but  brittle,  so  that  they  may  be  crushed  between  the 
thumb  and  finger;  the  surface  may  be  either  smooth  or  nodular; 
in  color  they  vary  from  either  pure  white  or  yellowish  to  brownish- 
black  on  the  surface,  but  are  white  and  generally  crystalline  in 
the  interior.  They  are  not  stratified,  the  cholesterin  crystals 
being  radially  arranged  around  a  comparatively  soft  center  of 
amorphous  material. 

2.  A  laminated  variety  of  cholesterin  stones. — These  are  com- 
posed of  cholesterin,  bilirubin-calcium,  biHverdin-calcium,  and  cal- 
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cium  carbonate.  In  these  calculi  there  is  usually  about  90  per 
cent,  of  cholesterin.  They  may  occur  singly  or  in  varying  num- 
bers, when  they  are  at  times  faceted.  A  section  reveals  lamina- 
tions, layers  of  almost  pure  white  cholesterin  alternating  with 
layers  which  may  be  yellowish,  brown,  red,  or  green  in  color.  The 
body  of  the  stone  generally  is  non-crystalline,  while  the  center  or 
nucleus  may  be  crystalHne  or  may  be  hollow  when  the  calculus 
has  become  dry.  These  calculi,  according  to  Aschoff  and  Bac- 
meister,  usually  are  formed  by  accretions  around  the  primary 
"radial  cholesterin  stone"  as  a  nucleus. 

3.  The  Common  Gall-stones,  or  Mixed  Cholesterin  Calculi. — 
They  vary  greatly  in  number  and  in  size  and  usually  are  faceted. 
The  surface  varies  in  color  from  yellow,  the  usual  color,  to  a 
brown  or  at  times,  a  white  color.  Their  consistency  depends  a 
great  deal  upon  the  time  of  their  examination.  When  freshly 
removed  from  the  gall-bladder  they  may  be  rather  soft  with  a 
"soapy"  feel;  after  they  have  dried  out  they  become  harder. 
The  center  of  this  variety  is  also,  at  times,  a  cavity;  it  usually  is 
softer  than  the  outside. 

4.  Mixed  bilirubin- calcium  stones,  in  which  there  is  a  pre- 
ponderance of  the  bile-pigment  salt,  with  about  25  per  cent,  of 
cholesterin.  They  are  often  of  considerable  size.  They  generally 
occur  singly  or  in  groups  of  threes  or  fours,  in  which  instances 
they  may  be  faceted.  On  section  they  show  concentric  layers  of 
dark  material  which  is  generally  reddish-brown  in  color.  The  in- 
terior of  the  stones  as  a  rule  is  rather  soft;  on  drying,  the  stones 
usually  contract  with  the  formation  of  fissures. 

5.  Pure  bilirubin-calcium  stones,  which  are  of  two  types: 
They  may  be  small  brownish-black  calcuh,  with  irregular  surfaces, 
and  showing  a  tendency  to  adhere  one  to  the  other;  this  type  is 
rather  soft  in  consistency.  The  other  type  is  much  larger  and 
much  smoother  on  the  surface,  which  usually  exhibits  a  metal- 
lic luster,  while  the  interior  of  the  stone  is  rather  spongy  in 
consistency. 

6.  In  this  class  Naunyn  places  some  rare  forms  including 
among  them  calcareous  stones,  pearly  bodies  which  consist  of 
amorphous  or  partly  crystalline  cholesterin,  casts  of  the  biliary 
passages,  etc. 

The  pathology,  symptomatology,  diagnosis,  and  treatment  of 
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gall-stone  disease  will  be  considered  in  a  subsequent  chapter  (see 
page  64). 
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Typhoid  Infections  of  the  Biliary  Tract. 

The  infections  of  the  biliary  tract  by  the  typhoid  and  para- 
typhoid bacilli  are  becoming  daily  of  greater  importance.  Not 
only  because  of  the  surgical  conditions  that  arise  from  such  infec- 
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tions  is  this  true,  but  also  from  the  standpoint  of  public  health 
and  hygiene.  Many  epidemics  of  enteric  fever  have  been  traced 
directly  to  persons  who  were  suffering  from  a  more  or  less  remote 
typhoid  infection  of  the  gall-bladder  and  bile-ducts.  The  usual 
medical  measures,  such  as  cholagogues,  are  of  no  value  in  ridding 
the  biliary  tract  of  the  Bacillus  typhosus.  The  vaccine  treatment 
may  prove  of  great  value  but  its  efficiency  has  not  been  established; 
in  the  case  recently  reported  by  Leary  it  was  entirely  useless.  It 
has  already  become  necessary  for  the  surgeon  to  devise  ways  and 
means  for  accomplishing  the  end  in  view — ridding  the  system  of 
of  the  remaining  typhoid  bacilli.  The  treatment  of  these  cases 
is  considered  at  page  26. 

Infections  of  the  gall-bladder  and  bile-tracts  have  been  recog- 
nized as  complications  of  typhoid  fever  by  almost  every  one  who 
has  studied  many  cases  of  the  latter  affection.  Since  1897,  when 
Mason  reviewed  the  history  of  this  compHcation  of  typhoid,  numer- 
ous investigators  have  carefully  studied  the  subject  and,  as  Kelly 
says,  have  reached  a  comparatively  unanimous  conclusion  "(i) 
that  the  typhoid  bacillus  is  regularly  present  in  the  gall-bladder, 
and  commonly  in  pure  culture,  in  practically  all  cases  of  typhoid 
fever — indeed,  it  is  the  one  region  of  the  body  from  which  a  pure 
culture  of  the  organism  is  most  likely  to  be  obtained;  (2)  that 
the  typhoid  bacillus  may  persist  in  the  gall-bladder,  as  well  as 
within  gall-stones,  weeks,  months,  even  years  after  the  patient 
has  recovered  from  an  attack  of  typhoid  fever;  (3)  that  cho- 
langitis and  cholecystitis  (catarrhal,  suppurative,  and  gangrenous) 
are  by  no  means  infrequent  complications  of  typhoid  fever;  and 
(4)  that  a  history  of  antecedent  typhoid  fever  may  be  obtained 
in  many  cholelithic  and  cholecystic  subjects." 

The  presence  of  the  bacilli  in  the  gall-bladder  is  explained 
in  two  ways.  According  to  the  generally  accepted  theory,  the 
germs  are  carried  to  the  liver  by  the  portal  circulation  (see  page  5). 
The  normal  action  of  the  liver  cells  is  bactericidal.  It  is  the 
generally  accepted  theory,  as  explained  at  page  5,  that  bacteria 
are  constantly  passing  from  the  intestinal  tract  to  the  liver,  in 
the  portal  circulation.  Adami  thinks  they  must  be  transported 
by  the  leukocytes.  Normally  these  bacteria  are  destroyed  in  the 
liver;  but  if  the  hver  cells  become  overburdened  by  the  work 
thrown  upon  them,  or  are  poisoned  by  the  toxins  thrown  out  by  the 
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bacilli,  their  bactericidal  power  is  lost,  and  live  bacilli  are  then 
excreted  with  the  bile.  That  infection  may  occur  also  by  the 
systemic  circulation  is  suggested  by  the  observations  of  Joseph 
Koch,  Wrzosek,  and  Else.  Koch  discovered  inflammatory  infil- 
tration in  the  mucous  membrane  in  a  case  of  beginning  typhoid  cho- 
lecystitis, the  infiltrate  containing  dense  clumps  of  bacilh  resem- 
bling capillary  emboli.  From  these  foci,  he  claims,  the  bacilli 
pass  through  the  epithelium  into  the  interior  of  the  gall-bladder. 
Koch  also  reports  having  followed  the  transit  of  the  bacilli 
from  the  capillary  emboH  in  the  submucosa  through  the  walls 
of^  the  gall-bladder  in  experimental  work  on  rabbits.  In  these 
experiments  he  injected  typhoid  bacilli  into  the  veins  of  rabbits 
and  recovered  them  from  the  gall-bladder  even  in  those  cases 
in  which  he  had  previously  tied  the  cystic  duct. 

Although  the  excretion  (or  secretion)  of  bile  by  the  liver  cells 
is  almost  constant,  its  discharge  into  the  duodenum  varies  with 
the  needs  of  the  digestive  functions.  During  the  periods  of  digest- 
ive quiescence  the  bile  backs  up  through  the  cystic  duct  into  the 
gall-bladder  where  it  remains  until  needed  in  the  intestinal  tract 
(Vol.  I,  page  38).  Unfortunately  for  typhoid  fever  patients,  as 
far  as  the  biliary  tract  is  concerned,  they  are  kept  on  an  extremely 
low  diet,  large  quantities  of  bile  not  being  required  for  its  diges- 
tion and  absorption.  In  consequence  of  this  fact,  the  gall-bladder 
naturally  becomes  distended  with  bile,  and  the  latter  becomes 
more  or  less  loaded  with  mucus.  If  the  mucus  causes  a  partial 
obstruction  of  the  cystic  duct,  the  bile  will  become  stagnated 
and  this  will  allow  rapid  multiplication  of  any  bacteria  that  may 
be  present.  Under  these  conditions,  with  good  resistance  on  the 
part  of  the  patient,  there  will  result  a  slight  inflammation  in  the 
gall-bladder,  so  slight  in  fact  that  it  usually  is  not  mentioned  by  the 
patient  nor  recognized  by  the  physician  as  a  complication  of  the 
typhoid.  This  condition  is  overlooked  in  many  instances  be- 
cause the  patient's  sensibilities  are  numbed  by  the  typhoid  in- 
fection and  he  does  not  experience  sufficient  pain  to  attract  the 
attention  of  the  physician;  and  the  physician  will  overlook  it,  un- 
less, as  Kelly  points  out,  "systematic  and  repeated  examinations  of 
the  gall-bladder  region  are  undertaken." 

With  lessened  resistance,  the  bacilli  are  allowed  greater  freedom 
of  action,  and  there  results  a  more  pronounced  cholecystitis,  with 


20  Pathology  of  the  Biliary  Tract 

or  without  ulceration  of  the  mucous  membrane  or  even  of  the 
entire  wall  of  the  gall-bladder,  and,  at  times,  perforation  of  that 
viscus. 

In  the  presence  of  pre-existing  cholelithiasis,  infection  of  the 
gall-bladder  during  the  course  of  typhoid  fever  might  be  expected 
to  cause  marked  inflammatory  changes,  due  to  the  fact  that  patho- 
logical lesions  already  exist  in  that  viscus  as  a  result  of  the  pres- 
ence of  the  calculi. 

No  satisfactory  statistics  as  to  the  frequency  with  which  the 
gall-bladder  is  involved  in  typhoid  fever  have  been  published. 
The  junior  author  in  analyzing  the  reports  of  the  Episcopal  Hospi- 
tal found  that  among  2864  cases  of  typhoid  fever  there  were  but 
eighteen  or  0.62  per  cent,  in  which  infection  of  the  gall-bladder  was 
recorded  as  a  compHcation.  Thomas,  in  a  series  of  895  cases  of 
typhoid,  found  cholecystitis  in  twelve  or  1.3  per  cent. 

In  connection  with  two  cases  of  perforation  of  the  gall-bladder 
during  typhoid  fever  treated  by  operation,  the  junior  author  ana- 
lyzed the  reports  of  nineteen  other  operations  on  the  gall-bladder 
during  typhoid  fever.  The  lesions  found  at  operation  were  as 
follows : 


Cholecystitis  alone 4 

Cholecystitis  and  empyema  of  the  gall-blad 

der 

Cholecystitis,  empyema,  peritonitis 

Perforation  with  peritonitis 

Perforation  (found  only  at  autopsy) 4 

Total       21  8  13  61.90 

Quenu  collected  forty-five  operations  for  lesions  of  the  gall- 
bladder during  or  soon  after  an  attack  of  typhoid  fever. 

Thomas  has  analyzed  154  cases  of  typhoidal  cholecystitis  col- 
lected from  the  literature.  He  reports  that  perforation  of  the 
gall-bladder  occurred  in  thirty-nine  or  25.3  per  cent.  Eleven  of 
these  patients  were  operated  upon  with  a  mortahty  of  54.6  per  cent. 
The  remaining  twenty-eight  died  without  operation.  The  Bacillus 
typhosus  was  isolated  in  about  50  per  cent,  of  the  operated  cases; 
calculi  were  found  in  three.     In  the  series  reported  by  the  junior 
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author  the  typhoid  bacillus  was  recovered  in  pure  culture  from  the 
gall-bladders  of  nine  patients  or  42.8  per  cent.  In  one  case,  the  ty- 
phoid bacillus  was  associated  with  the  colon  bacillus;  in  another 
case  the  paracolon  bacillus  was  found;  in  ten  cases  the  bacterio- 
logical findings  were  not  recorded. 

Symptoms  and  Treatment  of  Gall-bladder  Disease  during  Ty- 
phoid Fever. — Ashhurst  points  out  that  there  are  two  quite  distinct 
classes  of  cases :  In  the  first  there  is  a  more  or  less  gradual  onset  of 
abdominal  pain,  fairly  well  localized  (by  patients  who  are  con- 
scious) to  the  right  hypochondrium,  accompanied  by  locaUzed 
tenderness,  and  frequently  by  a  papable  mass  easily  recognized  as 


Fig.  2. — Perforation  or  the  Gall-bladder  during  Typhoid  Fever;    Chole- 
cystectomy; Recovery.     Natural  Size.     {Ashhurst.) 

the  distended  gall-bladder.  If  operation  is  undertaken  at  this 
stage,  there  is  found  {a)  cholecystitis;  {b)  empyema;  or  (c)  empy- 
ema and  commencing  suppurative  pericholecystitis.  In  the 
second  class  of  cases  the  symptoms  already  mentioned  have  existed 
for  a  period  varying  from  a  few  hours  to  a  week  or  ten  days,  when 
suddenly  there  is  an  acute  attack  of  abdominal  pain,  accompanied 
by  a  fall  of  temperature  (noted  in  eight  out  of  ten  cases),  and  some- 
times by  sweating;  these  signs  being  gradually  followed,  when  im- 
mediate operation  is  not  undertaken,  by  a  secondary  rise  of  tem- 
perature, a  spread  of  the  pain  and  tenderness  over  the  whole  ab- 
domen, and  increase  of  distention  as  the  inital  rigidity  disappears. 
When  cholecystitis  is  recognized  as  a  comphcation  during  an 
attack  of  typhoid  fever,  it  is  not  desirable  to  resort  immediately 
to  operation.  The  condition  should  be  closely  watched,  and  only 
when  it  is  thought  that  empyema  is  present  or  perforation  threat- 
ens, should  the  gall-bladder  be  drained.  If  perforation  occurs, 
no   delay   should  be    allowed;    in   most    cases   cholecystectomy 
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is  the  operation  of  choice.  If  the  cholecystitis  subsides  without 
operation,  the  patient  should,  be  kept  under  observation,  and  such 
dietetic  and  hygienic  treatment  should  be  instituted  as  is  suitable 
in  cases  of  cholelithiasis,  since  the  subsequent  development  of  cal- 
culi is  very  probable. 

Sequels  of  Typhoid  Infection  of  the  Biliary  Tract. — It  is 
almost  impossible  to  arrive  at  definite  conclusions  in  regard  to 
the  sequels  of  typhoid  infections  of  the  biliary  tract.  In  a  series 
of  521  operations  upon  the  gall-bladder  and  bile-ducts  for  chole- 
lithiasis performed  by  the  senior  author  at  the  German  Hospital 
a  positive  history  of  antecedent  typhoid  was  obtained  from  127 
or  24.3  per  cent.  The  time  elapsing  between  the  attacks  of 
typhoid  and  the  time  of  operation  varied  from  two  weeks  to  forty- 
one  years.  Camac  found  that  among  thirty-three  cases  the  time 
elapsed  since  the  onset  of  the  typhoid  fever  varied  from  ten  days 
to  one  year  or  more.  It  is  questionable  whether  all  of  these  cases 
should  be  classed  as  sequels  of  typhoid  fever,  and  there  is  no  defi- 
nite method  known  by  which  this  question  can  be  decided.  If 
the  decision  is  based  solely  on  the  bacteriological  findings,  one 
conclusion  will  be  reached;  if,  however,  the  pathology  of  gall- 
bladder infections  is  remembered,  and  especially  the  fact  that  the 
gall-bladder  may  rid  itself  of  all  bacteria  after  the  subsidence  of 
the  acute  infection,  a  different  conclusion  may  be  reached. 
Among  a  series  of  eighty-one  patients,  at  the  German  Hospital, 
who  gave  a  history  of  antecedent  typhoid  infection,  the  contents 
of  the  gall-bladder  were  examined  bacteriologically  in  forty-six; 
of  these,  thirteen  cases,  or  28.4  per  cent.,  gave  cultures  of  the 
bacillus  typhosus.  It  cannot,  however,  be  stated  positively 
that  none  of  the  remaining  sixty-eight  cases,  which  also  had  an 
antecedent  history  of  typhoid,  should  be  classed  as  sequels  of 
typhoid  fever;  since  these  might  be  cases  in  which  the  gall-bladder 
had  rid  itself  of  the  Bacillus  typhosus  after  this  infection  had 
caused  structural  changes,  the  deposition  of  concretions,  etc.  In 
fifteen  or  32.6  per  cent,  of  the  forty-six  examinations,  pure 
cultures  of  the  colon  bacillus  were  obtained.  It  is  uncertain 
whether  these  cases  should  be  classed  as  sequels  of  the  antecedent 
typhoid,  or  as  cholelithiasis  resulting  from  the  invasion  of  the 
gall-bladder  by  the  colon  bacillus;  but  our  belief  is  that  the  cal- 
culous formation  in  these  cases,  with  possibly  a  few  exceptions,  was 
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a  direct  result  of  the  pathological  changes  consequent  upon  the 
typhoid  infection.  There  might  also  be  classed  in  the  same  cate- 
gory seventeen  (36.9  per  cent.)  of  the  forty-six  cases  in  which  the 
gall-bladder  was  sterile  at  the  time  of  operation,  and  one  case  in 
which  Staphylococcus  aureus  was  found. 

A  general  summary  of  the  thirteen  cases  giving  a  pure  culture 
of  the  Bacillus  typhosus  follows: 

Sex.-A\\  were  females.  Age. — The  age  varied  from  twenty-three 
to  fifty-six  years,  at  time  of  operation,  the  average  age  of  the 
thirteen  being  40.3  years.  Time  since  convalescence  from  typhoid: 
This  varied  from  two  weeks  to  forty-one  years,  the  time  being 
respectively,  two  weeks;  one  month;  five  weeks;  four  months; 
five  months;  nine  months;  three  years;  seven  years;  eight  years; 
fourteen  years;  fifteen  years;  forty-one  years;  one  case  not  stated. 
Operations:  Cholecystectomy  was  performed  upon  six  cases; 
cholecystectomy  with  choledochostomy,  upon  three;  cholecys- 
tostomy  upon  three;  choledochostomy  upon  one.  Results: 
All  recovered. 

Thomas  in  his  analysis  of  154  cases,  quoted  above,  which  he 
classes  as  compUcations  or  sequels  of  typhoid,  found  the  Bacillus 
typhosus  in  50  per  cent.;  but  in  those  patients  in  whom  the  gall- 
bladder condition  arose  during  the  course  of  typhoid  fever,  the 
typhoid  bacillus  was  present  in  the  gall-bladder  in  perhaps  95  per 
cent. 

More  definite  findings  will  have  to  be  obtained  before  cases 
similar  to  those  in  the  various  series  mentioned  above  can  be 
classed  with  certainty  as  compUcations  or  sequels  of  typhoid,  and 
not  acute  or  chronic  diseases  of  the  biliary  tract  in  patients  in 
whom  an  antecedent  attack  of  typhoid  fever  was  but  a  coincidence, 
although  we  believe  that  most  of  these  cases  should  be  placed  in 
the  former  category;  certainly  when  the  typhoid  bacillus  is  found 
in  the  gall-bladder  the  presumption  is  warranted  that  it  has 
caused  the  disease. 

Another  very  interesting  condition  has  been  made  evident  by 
routine  bacteriological  examinations  made  in  cases  of  operation  on 
the  gall-bladder.  This  is  the  fact  that  injection  oj  the  biliary 
tract  by  the  Bacillus  typhosus  may  occur  in  patients  who  have  never 
presented  any  symptoms  of  typhoid  fever,  the  invasion  giving  rise  to 
a  primary  typhoid  cholecystitis.     Quenu  points  out  that  typhoid 
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fever  is  not  primarily  an  intestinal  disease  (wherefore  the  term 
enteric  fever  is  to  be  avoided),  but  a  primary  septicaemia;  and 
that  the  liver  is  the  primary  agent  for  the  elimination  of  the 
Bacillus  typhosus,  which  is  brought  to  it  by  the  blood.  In  this 
manner  the  bile  becomes  infected;  and  he  asserts  that  many 
jaundices — hepatic,  epidemic,  or  simple  febrile  in  character — 
are  nothing  less  than  primary  infections  of  the  bile  passages  by 
the  bacillus  typhosus,  and  he  thinks  Weil's  disease  is  produced 
in  the  same  way.  Further  study,  we  think,  is  required  before 
the  assertions  of  Quenu  can  be  endorsed  without  qualification; 
but  it  seems  altogether  probable  that  such  studies,  particularly 
in  respect  to  blood  cultures,  will  in  the  near  future  prove  the  truth 
of  his  contentions,  and  afford  a  scientific  explanation  for  the  oc- 
currence of  these  rare  cases.  The  following  seven  patients  oper- 
ated upon  by  the  senior  author  at  the  German  Hospital,  belong  to 
this  class. 

1.  K.  H.,  female,  aged  forty-nine  years,  married.  Has  had  eleven  preg- 
nancies. Has  never  had  tj^hoid  fever.  Ten  years  before  admission  to  the 
German  Hospital,  June  22,  1903,  had  severe  pain  in  epigastrium;  recurrent 
attacks  of  pain  had  been  experienced  about  twice  a  year  since  then.  Opera- 
tion revealed  a  thickened  and  contracted  gall-bladder  with  extensive  adhe- 
sions between  the  gall-bladder,  duodenum,  and  stomach,  and  a  fistula  be- 
tween the  stomach  and  gall-bladder.  Gall-stones  were  present  in  the  mass 
of  adhesions  and  in  the  gall-bladder.  Cholecystectomy  and  gastrorrhaphy 
were  performed,  the  patient  recovering.  The  Bacillus  typhosus  was  ob- 
tained from  the  gall-bladder. 

2.  A.  C.,  female,  aged  forty-seven  years,  admitted  to  the  German  Hospita  1 
April  27,  1904.  Has  never  had  typhoid  fever.  Present  trouble  began  two 
years  before  admission,  with  epigastric  pains  which  lasted  a  couple  of  days. 
Has  had  frequent  recurrences  of  pain,  a  very  severe  attack  occurring  three 
months  before  admission,  lasting  twenty-four  hours,  and  being  followed  by 
marked  tenderness  over  the  gall-bladder  region,  and  icterus  which  persisted 
for  about  four  days.  Operation  revealed  pericholecystic  adhesions,  an  en- 
larged gall-bladder  containing  about  100  cc.  of  bloody,  yellowish  fluid,  and 
many  stones.  Cholecystectomy  was  performed.  The  patient  recovered. 
Pure  culture  of  Bacillus  typhosus  was  obtained  from  the  gall-bladder. 

3.  E.  H.,  female,  aged  twenty-seven,  married,  no  pregnancies.  Has 
never  had  typhoid  fever.  Has  had  several  attacks  of  epigastric  pain,  radiat- 
ing to  right  side  and  right  shoulder.  Last  attack  three  weeks  before  admission 
to  German  Hospital,  March  11,  1904.  The  attack  of  pain  was  followed  by  a 
chill  accompanied  by  fever  and  vomiting.  Markedly  tender  over  gall- 
bladder  region.     Operation   revealed   adhesions  between   the   gall-bladder, 
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liver,  duodenum  and  omentum.  The  gall-bladder  was  enlarged  and  con- 
tained about  100  cc.  of  pus,  with  one  calculus  obstructing  the  cystic  duct. 
Cholecystectomy  was  performed,  the  patient  recovering.  Cultures  of  the 
Bacillus  typhosus  were  obtained  from  the  gall-bladder. 

4.  J.  W.  male,  aged  twenty-five,  admitted  to  the  German  Hospital  June 
12,  1907.  Has  never  had  typhoid  fever.  Has  always  been  well  with  ex- 
ception of  an  attack  of  influenza  in  May,  1906.  Three  days  before  ad- 
mission had  an  attack  of  severe,  cramp-like  abdominal  pains,  centering  in  the 
epigastrium;  no  nausea  or  vomiting.  Skin  had  a  yellowish  tint;  there  was 
marked  tenderness  over  the  gall-bladder  region.  Operation  revealed  an 
enlarged  gall-bladder  covered  with  recent  exudate;  50  cc.  of  pus  removed  by 
canula.  Gall-bladder  walls  markedly  thickened  and  inflamed.  The  viscus 
contained,  besides  pus,  three  calculi,  each  the  size  of  a  nutmeg,  and  numerous 
small,  yellowish  faceted  stones.  One  large  stone  was  located  in  the  neck  of 
the  gall-bladder  obstructing  the  cystic  duct.  Cholecystostomy  was  per- 
formed, the  patient  recovering.  Cultures  of  Bacillus  typhosus  were  ob- 
tained from  the  gall-bladder. 

5.  M.  D.,  female,  aged  thirty-six,  married.  Admitted  to  the  German 
Hospital  October  25,  1907.  Has  had  five  pregnancies.  Uses  alcohol  freely. 
Has  never  had  typhoid  fever.  One  year  before  admission  had  first  attack 
of  severe  pain  in  upper  abdomen,  followed  by  chills  and  fever,  and  jaundice. 
Pains  were  referred  to  right  arm.  A  tender,  sore  point  was  found  between 
the  ribs  and  umbilicus.  No  mass  palpable.  Operation  revealed  adhesions 
between  the  gall-bladder  and  stomach.  The  gall-bladder  was  small  with 
thick  walls  and  full  of  yellowish,  faceted  calculi.  Cholecystectomy  was  per- 
formed, the  patient  recovering.  Pure  cultures  of  the  Bacillus  typhosus 
were  obtained  from  the  gall-bladder. 

6.  E.  Z.,  female,  aged  twenty-three,  admitted  to  the  German  Hospital 
December  4,  1907.  Has  had  one  pregnancy.  Has  never  had  typhoid  fever. 
One  year  before  admission  had  first  attack  of  epigastric  pain,  which  was 
sudden  in  onset,  very  severe,  and  referred  to  the  right  scapula.  No  chills 
or  fever.  Has  had  attacks  similar  to  the  first  one  every  week  or  two  since. 
On  admission  her  skin  was  icteric,  and  the  gall-bladder  region  was  very  tender. 
Operation  revealed  "cob-web"  adhesions  between  the  gall-bladder,  liver  and 
stomach.  The  gall-bladder  was  markedly  contracted.  Two  stones  were  in 
the  common  duct.  A  choledochostomy  was  performed,  the  patient  recover- 
ing.    Cultures  of  Bacillus  typhosus  were  obtained  from  the  common  duct. 

7.  F.  R.,  male,  aged  fifty-eight.  Admitted  to  the  German  Hospital 
December  24,  1906.  Has  never  had  typhoid  fever  or  other  acute  infectious 
disease.  Present  trouble  began  about  sixteen  years  ago  with  pain  in  the 
epigastrium.  One  year  ago  had  severe  pains,  colicky  in  character,  in  gall- 
bladder region,  with  chills,  nausea,  and  vomiting.  Was  jaundiced.  Has 
marked  jaundice  with  decided  tenderness  over  the  gall-bladder  region. 
Operation  revealed  adhesions  between  gall-bladder  and  omentum;  gall-blad- 
der enlarged,  chronically  inflamed  and  pouched.  The  viscus  was  filled  with 
calculi  which  obstructed  the  cystic  duct.     Cholecystectomy  was  performed, 
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the  patient  recovering.     Pure  cultures  of  Bacillus  typhosus  were  obtained 
from  the  gall-bladder. 

Typhoid  Carriers. — From  the  standpoint  of  pubHc  health,  the 
most  important  cases  of  typhoid  infections  of  the  bihary  tract 
are  found  in  those  patients  who  become  chronic  "typhoid  carriers.  " 
In  this  condition  the  patient  recovers  from  the  attack  of  typhoid 
but  does  not  rid  himseh  of  the  typhoid  bacihi,  which  remain, 
supposedly  in  the  gall-bladder,  being  discharged  from  that  viscus 
into  the  intestinal  tract  and  excreted  with  the  fasces.  Repeated 
instances  of  epidemics  arising  from  such  a  source  have  been 
brought  to  the  attention  of  the  medical  profession,  infection 
generally  occurring  through  the  milk  supply  or  through  food 
prepared  by  such  a  typhoid  carrier.  The  proportion  of  chronic 
carriers  has  been  estimated  at  from  1.7  per  cent,  to  as  high  as  5  per 
cent,  of  the  total  number  of  typhoid  cases.  The  bacilH  have 
been  found  in  the  livers  of  these  patients  at  autopsy,  as  well  as 
in  the  walls  of  the  gall-bladder  and  in  the  bile  (Hammond).  The 
typhoid  bacilli  may  remain  in  the  gall-bladder  for  an  indefinite 
period.  Gregg  is  quoted  by  Kelly  as  having  recovered  the  bacil- 
lus fifty- two  years  after  the  subsidence  of  the  acute  attack;  and 
Jundell  reports  twenty-two  cases  of  infection  extending  over 
a  period  of  fifty-four  years,  arising  from  a  "carrier"  who  herself 
had  never  had  an  attack  of  typhoid  fever. 

The  diagnosis  of  "chronic  carrier"  is  not  made  from  any  symp- 
toms referable  to  the  gall-bladder  or  gall-ducts.  Usually  the 
patients  are  perfectly  normal  symptomatically,  so  far  as  the  liver 
and  biliary  tract  are  concerned.  The  only  positive  means  of  diag- 
nosis is  finding  the  bacilli  in  the  stools  of  the  suspected  "carrier," 
or  in  the  stomach  contents  after  a  special  test-meal  as  advised 
by  Weber.  Following  the  procedure  suggested  by  Volhard, 
Weber  administers  200  c.c.  of  olive  oil  by  mouth  when  the  stomach 
is  empty.  After  an  interval  of  half  an  hour  the  stomach  contents 
are  withdrawn.  The  oil  is  supposed  to  induce  a  copious  flow  of 
pancreatic  juice,  some  of  which  will  find  its  way  into  the  stomach, 
carrying  with  it  bile.  Weber  claims  that,  if  bile  be  recovered  from 
the  stomach  contents,  the  bacillus  of  typhoid  will  be  found  in 
every  patient  who  is  a  typhoid  carrier. 

The  best  treatment  for  such  cases  it  is  difiicult  to  decide,  be- 
cause sufiicient  data_^have  not  been  collected  definitely  to  deter- 
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mine  whether  any  given  form  of  treatment  will  suffice  in  all  cases. 
Forster  claims  that  the  bacilli  will  disappear  from  the  stools  when 
the  existing  lesion  in  the  gall-bladder  has  healed.  To  accomplish 
this  he  advises  the  administration  of  cholagogues,  preferably  bile 
or  some  preparation  of  bile;  if  that  fails,  drainage  of  the  gall- 
bladder is  indicated.  Grimme  favors  operation,  and  reports  a 
case  in  which  the  gall-bladder,  containing  thirty-five  small  calcuH, 
was  removed  with  disappearance  of  the  bacilli  from  the  stools. 
Probably  the  first  instance  of  an  operation  done  solely  for  the 
purpose  of  ridding  the  gall-bladder  of  the  bacilHi  of  typhoid  in  a 
"chronic  carrier"  was  performed  by  Dehler.  His  patient  was  an 
insane  woman  who  had  infected  a  number  of  other  women.  The 
gall-bladder  gave  rise  to  no  symptoms,  but  the  Bacillus  typhosus 
was  found  in  the  stools  in  thirty-seven  out  of  thirty-nine  examina- 
tions. At  the  operation  it  was  found  that  there  were  adhesions 
surrounding  the  gall-bladder;  the  viscus  contained  two  calculi,' 
one  of  which  partially  obstructed  the  cystic  duct.  Cholecystos- 
tomy  was  performed.  The  operation  was  followed  by  complete 
absence  of  typhoid  bacilli  from  the  stools.  We  agree  with  Dehler 
who  thinks  operative  interference  should  be  instituted  in  all  cases 
of  "chronic  carriers"  where  the  desired  result  cannot  be  obtained 
by  the  use  of  serotherapy  or  other  means.  Leary  has  recently 
reported  two  operations  for  the  condition  of  typhoid  carrier,  both 
entirely  successful  after  conservative  treatment  had  failed.  In 
most  cases  cholecystectomy  is  the  operation  of  choice. 
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Jaundice  as  a  Symptom. 

Jaundice  as  a  sign  or  symptom  is  of  importance  to  the  surgeon 
whenever  it  is  present  in  any  patient  who  comes  under  his  care. 
The  term  is  meant  to  signify  a  pecuUar  discoloration  of  the  tis- 
sues of  the  body  by  bile-pigment.  It  is  not  a  pathological  en- 
tity, but  a  symptom  of  a  number  of  lesions  that  are  found  in  con- 
nection with  diseases  of  the  liver  and  bile-passages,  or  the  structures 
adjacent  to  them.  These  lesions  that  are  of  interest  in  the  sur- 
gery of  the  liver  and  bile-tracts  must  be  recognized  and  dissociated 
from  those  which   are  of  medical  significance  only. 

In  a  healthy  individual,  bile-pigment  is  found  only  in  the  bile. 
Under  normal  conditions  these  pigments  are  formed  in  the  liver, 
as  has  been  determined  by  the  experiments  of  Naunyn  and  Min- 
kowski, as  quoted  by  Quincke.  After  Hgation  of  the  common  duct 
in  birds,  bihverdin  was  found  in  the  urine  after  about  one  and  one- 
half  hours,  and  in  the  blood  after  five  hours;  after  extirpation  of 
the  Hver  this  pigment  could  not  be  obtained  from  the  blood  and 
was  present  in  the  urine  only  in  traces.  Whether  it  is  true  or  not 
that  icterus  cannot  exist  without  participation  of  the  hver  in  the 
process,  as  is  claimed  by  Quincke  and  others,  it  may  be  stated 
that  the  Hver  or  its  excretory  ducts  are  involved  cHnically,  with 
very  rare,  if  any,  exceptions,  in  every  case  of  jaundice  seen  by  the 
physician  or  surgeon.  It  is  essential  for  the  diagnostician  to 
differentiate  between  those  cases  requiring  surgical  treatment 
and  those  that  will  be  reheved  by  medical  measures  alone. 

In  the  majority  of  cases  jaundice  results  from  absorption  of 
bile  from  the  small  radicles  of  the  bile-ducts,  due  to  obstruction 
of  these  channels.  When  it  is  realized  that  the  secretion-pressure 
of  the  bile  amounts  to  only  200  mm.  of  water,  as  determined  by 
Heidenhain  in  experiments  made  on  guinea-pigs  and  dogs,  it  is 
evident  that  only  sHght  obstruction  to  the  flow  of  bile  is  necessary 
to  overcome  the  secretion-pressure.  When  obstruction  exists  in 
the  bile-passages,  either  intrahepatic  or  extrahepatic,  there  is  a 
damming  up  of  the  bile  in  the  proximal  portions  of  the  ducts 


Significance  of  Jaundice  29 

extending  as  far  as  the  capillary  radicles.  As  the  secretion  of 
bile  continues,  there  naturally  will  follow  increased  dilatation  of 
the  ducts.  The  capillaries  gradually  become  lengthened  and 
distended  until  they  rupture  into  the  adjoining  lymph-spaces. 
The  bile-pigments  are  then  absorbed  by  the  lymphatics,  and  are 
carried  to  the  thoracic  duct  and  into  the  general  circulation. 
That  the  bile-pigments  are  carried  to  the  blood  through  the  tho- 
racic duct  has  been  repeatedly  demonstrated,  according  to  Kelly. 
After  the  common  bile-duct  was  ligated  bile-pigments  were  soon 
recovered  through  a  fistula  in  the  thoracic  duct;  when  both  tho- 
racic and  common  ducts  were  ligated,  thus  preventing  the  admis- 
sion of  bile  into  the  general  circulation  through  the  thoracic  duct, 
discoloration  of  the  skin  was  seldom  seen,  and  the  bile-pigments 
did  not  appear  in  the  urine  for  several  days.  It  is  also  possible 
for  the  bile-pigments  to  enter  the  systemic  circulation  through 
the  intrahepatic  capillaries  (Gerhardt;  Queirolo  and  Benvenute). 

There  are  numerous  instances  of  icterus  occurring  in  patients 
where  it  is  impossible  to  demonstrate  an  obstruction  to  the  bile- 
ducts.  In  such  cases  the  manner  of  absorption  of  the  bile-pig- 
ments is  not  so  plain.  But  it  is  probable  that  the  mechanics  are 
in  every  case  much  as  described  above,  although  various  theories 
have  been  advanced  to  account  for  the  occurrence  of  jaundice  when 
no  obstruction  is  evident.  According  to  Kelly,  Eppinger  believes 
that  obstruction  takes  place  even  in  these  instances,  but  only  in 
the  most  minute  radicles  of  the  bile-channels:  stasis  of  bile  occurs 
and  there  is  dilatation  of  the  biliary  canaliculi  with  final  rupture 
into  the  pericellular  lymph-spaces. 

In  some  instances  of  injury  to  the  liver  or  gall-ducts  with 
escape  of  free  bile  into  the  peritoneal  cavity,  jaundice  may  follow 
its  absorption.  If  there  is  a  chronic  peritonitis  present,  however, 
the  peritoneum  will  be  incapable  of  absorbing  the  bile-pigments, 
and  jaundice  may  not  occur. 

The  presence  of  bile-pigments  in  the  circulating  blood  gives 
rise  to  certain  symptoms  which  are  entirely  independent  of  the 
primary  cause  of  the  condition.  These  are  most  marked  in  ob- 
structive jaundice,  and  vary  somewhat  in  degree  with  the  com- 
pleteness of  the  obstruction.  The  most  noticeable  symptom 
produced  is  discoloration  of  the  skin  and  visible  mucous  mem- 
branes.    In  the  onset  of  icterus  the  color  is  generally  a  light 
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yehow,  gradually  changing  to  a  greenish  tint,  and  terminating  in 
a  yellowish-gra}-.  The  natural  pigmentation  of  the  skin  will 
often  mask  the  lighter  degrees  of  jaundice,  so  that  it  is  possibly, 
even  probably,  often  overlooked  in  brunettes.  The  sclerae.  as 
a  rule,  are  discolored  more  rapidly  than  the  skin. 

Itching  of  the  skin  is  more  or  less  prominent  as  a  symptom  of 
icterus,  often  preceding  the  discoloration,  although  as  a  rule  it 
follows  the  latter  condition.  There  is  no  relation  between  the 
intensity  of  the  discoloration  of  the  skin  and  the  degree  of 
pruritus. 

Douglas  states  that  xanthoma  fxanthelasma)  may  occur  in 
chronic  lithiasis  with  jaundice.  This  skin  lesion  is  not  peculiar 
to  jaundice  although  often  seen  in  connection  with  it.  It  consists 
of  pale  yellowish  spots,  found  chiefly  in  the  region  of  the  eyelids, 
the  areas  of  discoloration  being  raised  above  the  level  of  the 
surrounding  skin.  According  to  Quincke  the  yellowish  pigmen- 
tation of  these  spots  is  not  caused  by  bile-pigments,  nor  has 
their  connection  with  icterus  been  definitely  decided. 

The  symptom  of  jaundice  is  frequently  observed  first  on  the 
visible  mucous  membranes,  especially  the  scleral  conjunctivae. 
This  change  is  not  always  apparent  on  the  other  mucous  mem- 
branes except  on  the  lids  and  hard  palate,  where  the  membrane 
is  naturally  more  or  less  pale.  It  usually  can  be  demonstrated 
on  the  visible  mucous  membranes,  however,  b}'  depriving  them 
of  their  blood  temporarily  by  pressure.  The  discoloration  is  thus 
often  made  manifest  by  pressing  a  thin  glass  sHde  against  the 
everted  lower  lip.  As  a  rule  the  discoloration  of  jaundice  is 
more  marked  in  the  regions  of  natural  pigmentation,  and  may 
often  be  apparent  on  the  abdomen  when  not  noticeable  in  the 
conjunctivae. 

Because  of  the  excretion  of  the  greater  part  of  the  bile-pig- 
ments through  the  kidneys,  the  urine  is  discolored,  the  color 
depending  to  a  great  extent  upon  the  presence  of  the  difl'erent 
pigments  and  their  products.  The  color  varies  from  yellowish, 
through  yellowish-red,  to  a  greenish-brown.  This  discoloration 
of  the  urine  is  generally  seen  before  the  pigmentation  of  the  skin, 
preceding  the  latter  at  times  by  several  days.  The  presence  of 
bile-pigments  in  the  urine  is  in  reahty  the  first  chnical  symptom 
of  jaundice.     It  can  be  demonstrated  by  the  discoloration  of  the 
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froth  after  a  brisk  shaking  of  the  urine;  and  fdter-paper  through 
which  the  urine  is  passed  usually  will  be  stained  by  the  pigments. 
The  more  delicate  tests  are  given  in  text-books  of  medicine  and  in 
laboratory  manuals. 

In  protracted  cases  of  jaundice,  the  urine  may  be  diminished 
in  amount,  with  increase  in  the  specific  gravity.  Hyaline  casts, 
at  times  bile-stained,  are  found.  Douglas  claims  that  bile  does 
not  appear  in  the  urine  in  the  absence  of  jaundice;  he  also  thinks 
that  scanty  urine  with  marked  jaundice  is  a  precursor  of  death. 

Hemorrhage  in  Cases  of  Jaundice. — The  action  or  effect  of  the 
bile-pigments  on  the  blood  has  not  been  definitely  determined. 
They  are  present  in  the  blood  in  every  case  of  jaundice.  There 
follows,  generally,  and  especially  in  cases  of  long-standing  jaundice, 
an  impoverished  condition  of  the  blood  with  a  diminution  in  the 
number  of  erythrocytes  and  in  the  amount  of  haemoglobin.  There 
is  also  present  a  condition  that  is  of  the  greatest  importance  to  the 
surgeon,  a  decided  prolongation  in  the  clotting  time  of  the  blood. 
The  coagulation  period  will  be  increased  from  the  normal,  three 
or  four  minutes,  to  as  much  as  fifteen  minutes  and  even  longer.  It 
has  not  been  determined  whether  this  condition  is  consequent 
upon  a  change  in  the  fibrin  ferment,  upon  alterations  that  occur  in 
the  red  blood-cells,  or  due  to  the  mere  presence  of  the  bile-pigments 
and  bile-acids.  Schwarz  and  Ottenberg  claim  that  the  tendency 
to  hemorrhage  is  independent  of  the  degree  of  icterus  and  that  it 
may  be  evident  after  all  jaundice  has  disappeared.  They  believe 
that  it  is  not  the  mere  presence  of  bile  in  the  blood  that  causes 
the  tendency,  but  the  presence  of  a  toxic  substance  of  unknown 
nature,  which  acts  by  preventing  the  secretion  of  thrombo-kinase. 
This  activating  substance  of  coagulation  never  is  present  in  the 
circulating,  blood  but  is  produced  from  nucleated  cells,  chiefly 
blood-platelets.  Lloyd  speaks  of  this  condition  as  a  pseudohae- 
mophilia.  When  it  is  present  there  may  be  bleeding  from  the  mouth, 
the  nose,  the  intestines,  the  bronchi,  the  kidneys,  and  into  the  skin. 
There  is  not  infrequently  an  oozing  from  the  wound  which  will  con- 
tinue until  the  patient  is  exsanguinated.  The  oozing  may  be  abso- 
lutely uncontrollable.  This  bleeding  may  not  begin  at  the  time  of 
the  incision;  the  wound  may  be  dry  when  closed  and  a  feeling  of 
safety  from  hemorrhage  may  be  thus  engendered,  only  to  find  that 
the  dressings  are  soaked  with  blood  two,  three  or  even  four  days  after 
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the  operation,  by  an  uncontrollable  oozing  that  will  continue  until 
the  death  of  the  patient.  This  danger  cannot  be  prevented,  but 
it  may  be  lessened  somewhat  by  the  administration  of  calcium 
chloride  in  30-grain  doses  every  three  or  four  hours  for  a  day  or 
more  before  the  operation,  by  mouth,  and  60-grain  doses  after 
the  operation,  by  rectum.  AdrenaHn,  gelatin,  and  other  drugs 
have  been  tried  without  avail.  Calcium  chloride  aids  the  coagula- 
bility of  the  blood  but  it  does  not  always  suffice  to  prevent  the  ooz- 
ing. Recent  studies  made  by  Addis  seem  to  prove  that  very 
slight  effect  is  obtained  by  the  doses  of  calcium  chloride  usually 
administered.  The  use  of  thyroid  extract  is  occasionally  of  bene- 
fit in  such  cases. 

Mayo  says  '"when  serious  hemorrhage  occurs  we  find  that  pack- 
ing the  wound  with  a  two-inch  strip  of  iodoform  gauze,  incorpo- 
rating in  the  packing  a  considerable  quantity  of  a  mixture  of  one 
part  acetanilid  and  seven  parts  boric  acid  used  dry,  is  the  most 
effective  procedure." 

Serum  therapy  has  given  better  results  in  these  cases  than  any 
other  treatment,  although  it  is  not  entirely  satisfactory  nor  is  its  use 
without  danger.  Rabbit,  horse,  guinea-pig  and  human  serum 
have  been  used  with  varying  success.  Crile  and  others  strongly 
advocate  direct  blood  transfusion. 

The  main  objections  to  the  use  of  serum  are  the  production  of 
''serum  sickness,"  well  described  in  1905  by  von  Pirquet  and 
Schick  in  their  monograph  on  that  subject;  and  the  production  of 
anaphylaxis.  Welch  describes  "serum  sickness"  as  a  condition 
characterized  by  irregular  fevers,  followed  by  migrating  skin  rashes 
and  troublesome  urticaria,  local  oedema,  itching  which  may  be- 
come agonizing,  painful  lymph-nodes  near  the  site  of  injection;  the 
joints  may  be  swollen,  painful  and  red;  the  urine  may  contain  albu- 
men, blood,  and  casts;  and  there  may  be  hemorrhage  from  the 
mucous  membranes. 

In  absolute  anaphylaxis  there  is  sudden  dyspnoea,  cyanosis 
and  death. 

The  use  of  rabbit  serum  is  preferred  by  Leary  because  it 
is  easily  obtained  and  there  is  no  danger  of  producing  tetanus 
which  might  result  from  the  use  of  horse-serum.  He  claims  that 
the  danger  of  "serum  sickness"  and  of  anaphylaxis  is  lessened  by 
using  a  different  serum  if  a  second  dose  is  required.     Unpleasant  re- 
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suits  are  seldom  seen  if  all  doses  of  the  serum  are  administered  within 
a  period  of  ten  or  twelve  days.  Besredka  claims  that  anaphylaxis 
can  be  prevented  by  injecting  the  serum  in  fractional  doses. 

Welch  advises  the  use  of  human  serum  and  describes  a  special 
apparatus  which  facilitates  its  recovery  from  human  blood.  The 
dangers  of  ''serum  sickness"  and  of  anaphylaxis  are  lessened  when 
human  serum  is  used. 

Schwarz  and  Ottenberg  conclude  from  their  studies  that ''the 
expectation  that  the  injection  of  serum  will  alter  the  coagulating 
power  of  the  circulating  blood  runs  so  contrary  to  our  physiological 
data,  that  we  prefer  to  remain  skeptical  as  to  the  value  of  this 
form  of  treatment." 

Bernheim  has  made  a  number  of  laboratory  tests  to  influence 
rapid  coagulation  of  the  blood,  using  an  extract  made  from  blood- 
vessel walls.     He  claims  remarkable  results. 

As  noted  at  page  226,  Quenu  uses  antidiphtheritic  serum,  20 
cc.  of  which  he  injects  on  the  day  before  the  operation. 

Our  experience  has  been  limited  to  the  use  of  gelatin,  adrenalin, 
calcium  salts,  and  horse  and  human  serum.  None  of  these  have 
yielded  the  results  hoped  for.  In  most  cases  where  hemorrhage 
has  been  controlled,  ultimately,  we  have  felt  that  the  result  was 
due  as  much  to  the  the  administration  of  morphine  and  the  careful, 
firm  packing  with  gauze  as  to  the  use  of  any  of  the  various  remedies. 

The  serum  may  be  administered  subcutaneously,  into  the  peri- 
toneal cavity,  into  the  spinal  fluid,  or  directly  into  a  vein.  From 
10  cc.  to  30  cc.  may  be  administered  twice  daily  for  3  days  sub- 
cutaneously and  oftener  if  bleeding  occurs. 

The  absence  of  bile -pigments  from  the  stools  will  cause  the 
excreta  to  be  lighter  in  color  than  normal;  the  well-known 
"clay-colored  stools"  are  often  seen,  or  there  may  be  simply  a 
lighter  color  than  normal.  When  the  stools  vary  in  color, 
showing  alternately  the  presence  and  absence  of  bile-pigments,  it 
may  be  concluded  that  the  obstruction  to  the  flow  of  bile  is  inter- 
mittent, a  condition  that  is  found  in  the  so-called  "ball-valve" 
obstruction  of  the  common  duct  by  a  calculus.  In  obstruction  due 
to  a  tumor,  such  as  cancer  of  the  head  of  the  pancreas,  the  obstruc- 
tion does  not  vary,  and  the  stools  remain  constantly  free  from  bile- 
pigments,  and  of  a  grayish  color. 

The  color  of  the  stools  seen  in  jaundice  is  not  due  entirely  to 
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the  absence  of  bile-pigments;  there  is  also  an  increase  of  the  undi- 
gested fats  which  have  a  decided  influence  on  the  consistency  and 
color  of  the  stool.  Kelly  claims  that  this  amount  of  imperfectly 
digested  fat  may  increase  from  normal  fy  to  lo  per  cent.)  to  as 
high  as  80  per  cent. 

To  comprehend  the  true  significance  of  jaundice  as  a  symptom 
in  surgical  diseases  of  the  liver  and  bihary  passages,  we  must 
consider  the  various  causes  which  will  give  rise  to  it,  and  the 
frequency  with  which  it  is  found  in  those  diseases  which  are 
treated  by  the  surgeon.  Icterus  occurs  whenever  there  is  a  more 
or  less  prolonged  obstruction  of  the  hepatic  or  common  duct,  from 
any  cause.  It  occurs,  according  to  Kelly  "under  other  circum- 
stances— in  which  apparently  the  biliary  ducts  are  patent,  as  in 
cirrhosis  and  other  diffuse  diseases  of  the  liver;  in  many  infections, 
such  as  the  different  types  of  so-called  infectious  jaundice,  syphilis, 
yellow  fever,  septicopysemia,  malaria,  pneumonia,  t}q3hoid  fever, 
etc.;  in  intoxications  such  as  poisoning  with  ptomains,  phosphorus, 
arseniuretted  hydrogen,  chloroform,  mushrooms,  toluylenediamin, 
pyrogallol,  snake  venom,  coal-tar  products,  etc.;  in  acute  yellow 
atrophy  of  the  liver;  in  progressive  pernicious  ansemia  and  hsmo- 
globinaemia;  in  disturbances  of  the  circulation,  such  as  passive 
congestion;  in  certain  nervous  perturbations  (so-called  emotional 
jaundice,  menstrual  jaundice,  etc.);  in  the  new-born,  etc." 

Hunter  gives  the  following  classification  of  jaundice  not  due 
to  obstruction: 

1.  Jaundice  produced  by  the  action  of  poisons,  such  as 
phosphorus,  arsenic,  and  snake  venom. 

2.  Jaundice  met  with  in  various  specific  fevers  and  condi- 
tions, such  as  yellow  fever,  malaria  (remittent  and 
intermittent),  pyaemia,  relapsing  fever,  typhus,  typhoid 
fever,  and  scarlatina. 

3.  Jaundice  met  with  in  various  conditions  of  unknown 
or  more  or  less  obscure,  infectious  nature,  and  variously 
designated  as  "epidemic,"  "infectious,"  or  "malignant" 
jaundice,  "icterus  gravis,"  "Weil's  disease,"  and 
"acute  yellow  atrophy  of  the  liver." 

To  these  might  be  added  the  jaundice  frequently  associated 
with  severe  hemorrhage,  with  starvation,  or  with  lowered  blood- 
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pressure  in  the  portal  or  hepatic  vessels  in  the  presence  of  in- 
creased tension  in  the  smaller  bile-ducts. 

Jaundice  does  not  occur  in  every  case  of  biliary  tract  disease, 
whether  it  is  catarrhal  inflammation,  calculus  in  the  ducts,  or 
other  lesion.  A  history,  carefully  taken,  will  show  that  icterus 
has  been  present  at  some  time  in  the  course  of  the  disease  in  about 
65  per  cent,  of  the  cases,  and  has  not  been  noted  in  about  35  per 
cent.  At  the  time  of  operation,  however,  jaundice  is  present  in 
only  about  35  per  cent,  of  the  patients.  These  figures  are  not 
in  accord  with  those  of  the  Mayos  who  state  that  jaundice  was 
present  in  70  per  cent,  of  their  patients  at  the  time  of  operation. 
The  statistics  of  Kelly  combined  with  those  of  Mencke,  including 
an  analysis  of  the  histories  of  606  patients  who  had  been  operated 
upon  by  the  senior  author  at  the  German  Hospital,  give  the  follow- 
ing figures:  Of  606  patients,  373  or  61.5  per  cent,  had  jaundice 
at  some  time  or  other;  212  or  34.9  per  cent,  had  never  had  jaun- 
dice; and  in  the  case  of  twenty-one  or  3.5  per  cent,  there  was  no 
statement  as  to  the  occurrence  of  jaundice.  One-hundred  and  fifty- 
six  or  25.7  per  cent,  had  jaundice  at  the  time  of  operation  and 
also  had  had  previous  attacks  of  icterus;  twenty-eight  or  4.6  per 
cent,  had  jaundice  at  the  time  of  operation,  but  had  never  had  it 
previously;  183  or  30.2  per  cent,  had  no  jaundice  at  time  of  opera- 
tion but  had  had  jaundice  at  some  previous  time;  six  or  0.9  per 
cent,  had  jaundice  at  time  of  operation,  but  no  statement  was 
made  as  to  the  presence  or  absence  of  icterus  at  a  previous  time. 
The  summary  of  these  cases  will  show  that  190  or  31.3  per  cent, 
had  jaundice  at  the  time  of  operation;  395  or  65.1  per  cent,  had 
no  jaundice  at  time  of  operation  (in  twenty-one  or  3.4  per  cent, 
the  presence  or  absence  of  jaundice  was  not  noted);  360  or  59.4 
per  cent,  had  had  attacks  of  jaundice  prior  to  operation. 

Extra-hepatic  jaundice,  which  is  found  in  connection  with 
those  diseases  or  conditions  which  demand  the  aid  of  the  surgeon 
for  relief,  is  due  to  some  form  of  obstruction  to  the  passage  of  bile 
through  the  ducts.     The  following  is  a  convenient  classification: 

I.  Obstruction  due  to  inflammatory  thickening  of  the 
mucous  membrane  of  the  ducts,  or  the  result  of  such 
inflammation;  rarely  to  tumors  of  the  ducts  them- 
selves. 
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2.  Obstruction  due  to  stone  in  the  common,  rarely  the 
hepatic,  duct;  or  in  the  cystic,  pressing  on  the  common 
duct. 

3.  Obstruction  due  to  neoplastic  or  hyperplastic  conditions 
of  the  pancreas,  or  its  lymphatics,  especially  those  of 
the  head  of  this  organ. 

4.  Obstruction  due  to  neoplasms  or  to  pathological  con- 
ditions such  as  adhesions,  enlarged  lymph- nodes,  kinks, 
etc.,  of  neighboring  organs  exerting  pressure  on  the 
common  duct. 

It  is  impossible  to  discover  the  true  significance  of  icterus  in 
every  case.  Jaundice  is  a  symptom  and  not  a  disease;  under- 
lying every  case  there  is  a  lesion  to  account  for  the  presence  of 
this  symptom,  but  great  difficulty  is  often  encountered  in  deter- 
mining just  what  this  lesion  is.  A  complete  history  and  careful 
study  of  the  accompanying  symptoms  will,  in  the  majority  of 
cases,  make  the  diagnosis  clear;  in  other  cases  an  exploratory 
operation  will  be  necessary. 

Jaundice  which  is  slight  and  persists  most  probably  is  inde- 
pendent of  obstruction. 

Jaundice  from  obstruction  becomes  intense  very  rapidly. 
"  Jaundice  coming  on  gradually  but  ultimately  becoming  in- 
tense, with  clay-colored  stools,  generally  is  due  to  pressure  from 
neighboring  structures,  especially  to  diseases  of  the  pancreas, 
such  as  pancreatic  lymphangeitis,  chronic  interstitial  pancreatitis, 
or  carcinoma  of  the  pancreas. 

Jaundice  which  does  not  persist  indefinitely  or  which  recurs 
time  and  again,  generally  is  due  to  calculous  obstruction. 

Jaundice  with  sudden  onset,  accompanied  by  colicky  pains 
and  clay-colored  stools,  generally  is  due  to  obstruction  within  the 
gall-ducts. 

Jaundice  following  severe  paroxysms  of  pain  generally  is  due 
to  gall-stone  formation  or  to  carcinoma.  In  the  latter  case  there 
should  be  a  history  of  failing  health  before  the  onset  of  pain  or 
jaundice. 

Jaundice  in  the  presence  of  an  enlarged  liver  generally  is  due 
to  cirrhosis  of  the  liver,  to  cancer  of  the  liver,  or  to  pygemic  ab- 
scess of  the  liver. 


Jaundice  as  a  Symptom  ,       37 

Jaundice  with  ascites  generally  is  due  to  cancer  of  the  liver  or 
to  cirrhosis.  In  the  former  there  are  darting  pains,  loss  of  weight 
and  intense  jaundice.  In  cirrhosis  there  generally  is  a  history 
of  alcoholic  dyspepsia;  the  jaundice  is  generally  much  less  intense 
than  in  cancer. 

Jaundice  with  pyrexia  is  secondar}-  either  to  acute  febrile 
infection,  to  suppurative  pylephlebitis,  or  to  inflammation  of  the 
bile-ducts.  Temporary  pyrexia  may  be  caused  by  the  passage  of 
a  stone  through  the  bile-ducts. 

Jaundice  with  a  history  of  previous  attacks  generally  is  due 
to  a  catarrhal  condition  of  the  bile-ducts  or  to  the  presence  of 
gall-stones. 

Jaundice  with  cerebral  symptoms  generally  is  due  to  acute 
atrophy  of  the  liver,  to  poisoning  by  phosphorus,  or  to  some  spe- 
cific fever  such  as  pneumonia. 

Jaundice  in  a  young  person  preceded  b}'  symptoms  of  gastric 
catarrh  generally  is  "catarrhal  jaundice"  (page  45). 

Jaundice  which  is  intermittent,  at  times  slight  and  again  in- 
tense, with  urine  that  varies  in  color  from  light  to  dark,  with  stools 
that  are  intermittently  dark  and  clay-colored,  with  colicky  pains, 
with  chills  and  fever  similar  to  those  of  malaria,  almost  invariably 
is  due  to  chronic  calculous  obstruction  of  the  common  duct. 

Jaundice  with  fatty  stools,  in  the  presence  of  glycosuria,  is 
generally  indicative  of  pancreatic  disease. 

Jaundice  increasing,  without  remissions,  with  marked  dyspep- 
tic symptoms,  with  marked  increase  in  neutral  fats  in  the  stools, 
with  undigested  muscle  fibres  with  nuclei  intact  in  the  stools, 
with  a  positive  Cammidge's  test,  with  a  positive  Sahli's  test,  is 
due  to  pancreatic  disease. 

Jaundice  following  general  failure  of  health,  increasing  until 
it  becomes  absolute  and  never  varying,  with  a  greenish  tint,  with 
rapid  loss  of  weight,  with  a  distended  gall-bladder,  with  gradual 
and  painless  onset,  generally  is  due  to  carcinoma  of  the  head  of 
the  pancreas. 

In  jaundice  due  to  obstruction,  either  internal  or  external, 
the  stools  are  clay-colored  or  lighter  in  color  than  normal,  either 
continuously  or  intermittently. 

In  jaundice  not  due  to  obstruction  of  the  bile-ducts,  the  stools 
are  not  clav-colored.     It  must  be  remembered  that  certain  drugs, 
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such  as  bismuth,  iron,  and  charcoal  will  color  the  stools;  altered, 
disintegrated  blood  in  the  stools  will  also  change  the  color. 

Jaundice  is  seen  in  non-calculous  cholecystitis  only  after  the 
inflammatory  process  in  the  gall-bladder  has  extended  to  the 
mucous  membrane  of  the  cystic  and  common  ducts. 

The  significance  of  jaundice  as  a  symptom  in  various  diseases 
of  the  liver  and  biliary  tract  will  be  considered  more  fully  in  the 
sections  devoted  to  those  lesions. 
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CHAPTER  II. 

SURGERY  OF  THE  GALL-BLADDER  AND   BILE-DUCTS. 

Deformities,  Anomalies  and  Malpositions. 

Congenital  Obliteration  of  the  Bile-ducts.^The  absence  of  a 
passageway  for  the  bile,  at  birth,  usually  is  the  result  of  oblit- 
eration or  atresia  of  the  common  bile-duct.  Lavenson  suggests 
that  the  condition  is  a  true  atresia,  and  not  an  "obliteration,"  the 
latter  presupposing  the  existence  of  a  lumen  which  subsequently 
becomes  destroyed.  The  condition,  although  unusual,  is  not  rare. 
Lavenson  collected  sLxty-two  cases  from  the  literature. 

Paul  Matthieu  collected  eight  authentic  and  twelve  doubtful 
cases  of  congenital  stricture  of  the  bile-ducts;  the  stricture  usually 
has  been  at  or  near  the  duodenal  termination  of  the  common  duct. 

Other  rare  anomalies  include  cases  where  there  is  more  than 
one  common  duct,  cases  where  one  or  more  of  the  bile-ducts  open 
into  the  stomach  or  at  an  unusual  point  in  the  intestine,  and 
anomalies  in  the  number  and  situation  of  the  hepatic  ducts. 

Pathologically,  there  is  an  obstruction,  atresia,  or  obliteration 
of  the  common  duct,  with  cirrhosis  of  the  liver.  Lavenson  thinks 
the  cirrhosis  is  the  result  of  the  obliteration  and  consequent  bile 
stasis;  Rolleston  supports  the  view  that  the  cirrhosis  precedes  the 
obstruction,  a  descending  cholangeitis  causing  obliteration  of 
the  lumen  of  the  duct.  As  pointed  out  by  Rolleston,  other  causes 
of  stricture  must  be  recognized,  such  as  foetal  peritonitis,  with 
its  resulting  adhesions;  or  obstruction  of  the  ducts  by  syphilitic 
granulation  tissue,  as  in  a  case  under  his  own  care. 

The  classification  of  these  cases  of  infantile  jaundice  which 
has  been  adopted  by  Matthieu  is  convenient.  He  classifies  them 
in  two  main  divisions :  (i)  Those  in  which  the  condition  is  not  com- 
patible with  life  (congenital  occlusion  or  total  absence  of  the  bile- 
duct);  and  (2)  cases  compatible  with  life,  including  both  (a)  con- 
genital icterus  without  lesion  of  the  bile-ducts  (which  may  be 
attributed  to  angeiocholitis  of  the  intrahepatic  ducts  or  to  splenic 
disease  causing  jaundice  by  haemolysis),  and  {h)  those  cases  already 
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mentioned,  in  which  stricture,  but  not  absolute  occlusion  of  the 
ducts  exists. 

Clinically  congenital  obstruction  of  the  common  duct  is  char- 
acterized by  jaundice  which  generally  is  present  at  birth,  although 
it  may  not  develop  for  some  weeks.  The  jaundice  increases  in 
intensity,  the  urine  contains  bile  and  the  stools  are  free  from 
all  bile-coloring  matter.  The  liver  and  spleen  generally  are  en- 
larged. Hemorrhage  from  the  cord  may  occur,  and  purpuric  spots 
may  be  seen.  Emaciation  rapidly  ensues,  with  coma,  stupor,  and, 
at  times,  convulsions  followed  by  death.  One  case  is  reported 
(Treves)  where  the  patient  lived  nineteen  years  with  continuous 
jaundice  for  sixteen  years. 

The  diagnosis  is  not  readily  made.  The  condition  may  be  dis- 
tinguished from  icterus  neonatorum  by  the  short  duration  of  the 
latter,  and  the  presence  in  that  disease  of  bile  in  the  stools  and  its 
absence  from  the  urine  (Griffith) .  In  the  jaundice  of  the  new-born 
due  to  a  simple  catarrhal  duodenitis  or  cholangeitis,  there  always 
is  some  degree  of  fever,  which  usually  is  absent  in  cases  of  icterus 
due  to  congenital  anomaly  or  stricture.  Partial  occlusion  of  the 
duct  causing  jaundice  which  ultimately  will  clear  up  cannot  be  distin- 
guished until  time  has  proved  the  diagnosis.  Hess  uses  a  duode- 
nal catheter  as  an  aid  in  diagnosis.  This  is  easily  passed  in  in- 
fants up  to  two  years  of  age.  Being  passed  through  the  stomach  and 
pylorus,  the  duodenal  contents  are  pumped  out,  and  are  examined 
for  bile,  pancreatic  juice,  etc.  In  Hess's  own  patient  life  was 
preserved  for  three  months,  possibly  because  the  accessory  duct 
of  the  pancreas  was  patulous.  Though  tests  made  during  life 
showed  the  presence  of  bile  in  the  duodenal  contents,  complete 
occlusion  of  the  common  duct  was  found  at  autopsy;  and  Hess 
suggests  that  perhaps  bile  may  be  excreted  from  the  circulation 
through  the  intestinal  canal. 

The  treatment  is  operative,  although  antisyphilitic  treatment 
should  be  instituted  in  the  hope  that  the  condition  is  due  to  con- 
genital syphilis,  even  if  the  history  of  the  patient  is  negative.  The 
surgical  procedure  necessary  would  be  some  form  of  anastomosis 
between  the  upper,  unobliterated  portion  of  the  duct,  and  the 
duodenum  (page  124).  Lavenson  collected  reports  of  four  unsuc- 
cessful attempts  at  operative  relief. 

Congenital  Absence  of  the  GaU -bladder. — This  anomaly  of 
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development  in  man  is  a  rare  condition.  Although  the  gall-blad- 
der is  not  essential  to  life  and  is  entirely  absent  in  some  of  the  lower 
animals,  such  as  the  rhinoceros,  the  camel,  the  goat,  the  deer,  and 
the  elephant,  its  congenital  absence  in  man  is  rarely  noted.  Nearly 
all  of  the  important  information  upon  the  subject,  as  pointed  out  by 
Stone,  has  been  assembled  by  F.  Fink  and  A.  Bubenhofer.  Inmost 
of  the  cases  reported  as  such,  as  pointed  out  by  Eshner,  "the  ab- 
sence of  the  gall-bladder  was  associated  with  conditions  that  point 
to  obliteration  of  a  previously  existing  viscus,  rather  than  to  a  con- 
dition of  agenesis."  Eshner  reported  the  case  of  a  child  who 
came  under  his  observation  for  a  persistent  cough.  The  bowels 
moved  several  times  daily,  the  stools  being  pale.  No  jaundice 
was  present.  The  patient  died  when  two  years  of  age,  and  at 
autopsy  the  liver  was  found  to  be  of  normal  size  and  condition,  al- 
though changes  probably  syphilitic  in  origin  were  apparent.  The 
biliary  vessels  and  ducts,  with  the  exception  of  the  cystic  duct, 
were  normal.  The  gall-bladder  was  absent,  the  usual  fissure  for 
the  gall-bladder  was  wanting,  and  there  was  nothing  suggestive  of 
the  gall-bladder  ever  having  been  present.  Gay  collected  nine- 
teen cases  of  absence  of  the  gall-bladder;  in  six  of  them  "absence" 
was  the  only  abnormality.  Stone's  patient  was  a  woman  fifty- 
four  years  of  age  upon  whom  an  operation  was  performed  under 
the  diagnosis  of  calculous  cholecystitis,  with  obstruction  of  the 
common  duct.  A  palpable  mass  was  thought  to  be  the  gall-bladder 
filled  with  calculi.  Upon  opening  the  abdomen  the  gall-bladder 
was  conspicuously  absent,  the  duodenum  and  pylorus  being  at- 
tached to  the  normal  site  of  that  viscus.  No  adhesions  were  pres- 
ent. Calculi  were  readily  palpated  in  the  common  and  hepatic 
ducts.  After  the  ducts  had  been  opened,  and  the  stones  removed, 
search  for  the  gall-bladder  was  made  but  it  could  not  be  found. 
Exploration  with  a  probe  through  the  hepatic  duct  failed  to  reveal 
any  vestige  of  the  cystic  duct.  Niemack  has  recently  reported  a 
case  of  cholesterin  stone  in  the  common  duct  in  a  patient  in  whom 
he  could  not  find  a  gall-bladder. 

The  condition  does  not  present  any  sign  or  symptom  that 
might  lead  to  a  correct  diagnosis.     The  diagnosis  is  made  either 
at  the  operating-table  or  postmortem.     The  treatment  of  the  cases 
subjected  to  operation  should  be  directed  to  the  condition  for. 
which  the  operation  is  performed. 
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Anomalies  in  position  and  shape  of  the  gall-bladder  are  not 

common.  Constrictions,  sacculations  and  other  deviations  from 
the  normal  shape  of  the  viscus  may  be  the  result  of  inflammatory 
changes;  the  organmay  become  enormously  distended  as  a  result 
of  obstruction  of  the  cystic  duct  or  may  become  practically  oblit- 
erated by  cicatricial  contraction.  Many  of  the  cases  of  ''hour- 
glass" gall-bladders  that  have  been  reported  may  be  the  result 
of  a  defect  in  development  or  the  effect  of  cicatricial  contraction. 
The  gall-bladder  may  be  bi-lobed,  may  be  transversely  placed, 
may  be  imbedded  in  the  liver  substance,  or  may  be  freely  movable 
owing  to  the  presence  of  a  distinct  mesentery.  This  condition  is 
described  as  wandering  gall-bladder,  and  is  not  exceptionally 
rare.  Kiibig  notes  having  seen  two  cases  at  autopsy.  Its  impor- 
tance arises  from  the  fact  that  it  predisposes  to  torsion  or  volvu- 
lus of  the  gall-bladder. 

Sherren,  who  successfully  removed  at  operation  a  double 
gall-bladder,  refers  to  the  autopsy  reported  by  Purser  as  the  only 
case  where  there  existed  two  complete  gall-bladders  with  separate 
cystic  ducts;  Purser  himself  quotes  from  the  Philosophical  Trans- 
actions (1693-94)  a  case  where  at  postmortem  there  were  found 
two  distinct  gall-bladders,  one  in  the  right  lobe  and  the  other  in 
the  left  lobe  of  the  liver. 

Several  cases  of  bifid  gall-bladder  are  on  record.  The  fol- 
lowing case  was  observed  at  autopsy  at  the  German  Hospital. 

Postmortem  Record. — Mrs.  H.,  aged  fifty-five  years,  death  from  apoplexy. 
The  gall-bladder  was  bi-lobed,  the  greater  lobe  being  discolored  and  almost 
gangrenous  at  its  lower  portion.  This  lobe  contained  one  calculus.  The 
other  lobe  seemed  to  be  normal.  There  was  only  one  cystic  duct,  draining 
both  lobes;  it  was  patulous. 

The  following  conditions  found  at  operation  by  the  senior 
author  well  illustrate  some  of  these  conditions. 

Diverticulum  of  the  Gall-bladder. — M.  S.,  female,  aged  fifty-two.  Opera- 
tion, December  18,  igcy.  Peritoneum  opened.  Gall-bladder  surrounded  by 
omental  adhesions  which  could  be  stripped  off  readUy  with  a  piece  of  gauze. 
The  gall-bladder  was  distended  and  full  of  calculi  of  various  sizes.  The  neck 
of  the  gall-bladder  just  above  the  cystic  duct  was  pouched  in  such  a  way  as 
to  form  a  sac  which  pressed  upon  the  common  duct  and  caused  obstructive 
jaundice.  Cholecystectomy  performed.  Common  duct  did  not  contain 
.  calculi.  Patient  made  an  uneventful  recovery  and  jaundice  rapidly 
disappeared. 
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Malposition  of  Gall-bladder. — J.  B.,  male,  aged  thirty-eight,  admitted  to 
German  Hospital,  October  27,  1905.  Had  had  typhoid  fever  at  eighteen. 
Was  a  heavy  whiskey  drinker.  First  attack  of  pain  in  gall-bladder  region 
four  years  ago,  followed  by  slight  jaundice.  Three  weeks  before  admission 
had  sharp  pain  followed  by  jaundice  which  became  progressively  deeper. 
Operation,  October  30,  1905.  Dense  adhesions  between  gall-bladder, 
omentum,  colon,  liver,  pylorus  and  abdominal  wall.  The  gall-bladder  was 
very  deeply  placed,  "horizontally  transverse."  Calculi  were  found  in  the 
gall-bladder,  three  in  the  common  duct,  two  in  the  ampulla  of  Vater,  and  one 
in  the  duct  of  Wirsung.  Duodenum  incised  and  stones  removed  from 
ampulla  and  pancreatic  duct.  The  patient  suddenly  had  failure  of  respira- 
tion and  died  in  spite  of  energetic  treatment. 

Gall-bladder  with  a  Mesentery. — G.  W.,  male,  aged  fifty-seven.     Present 
illness  had  lasted  four  years.     Had  had  pain  in  gall-bladder  region,  referred 
to  left  epigastric  region  and  to  right 
spine;   jaundice;   chills    and    fever; 
nausea   and   vomiting.     Operation, 
March    18,    1907.     Gall-bladder 
found  to  be  small  and  containing 
numerous  calculi.     The  remains  of 
pericholecystic   inflammation    were 
evident     in     numerous    adhesions. 
The   gall-bladder   was  freely  mov- 
able after  the  adhesions  were  liber- 
ated, and  had  a  distinct  mesovesicae 
which  extended  from  near  the  fun- 
dus   to    the    cystic    duct.     Chole-       fj^.  3.— Hour-glass  Gall-bl.adder. 
cystectomy    was    performed.      The     {From  a  patient  in  the  Gerfnan  Hospital.) 
common  duct  was  explored  but  was 
found  patulous  and  free  of  calculi.     Patient  made  an  uneventful  recovery. 

Hour-glass  Gall-bladder.— A.  S.,  female,  aged  thirty-five.  Operation, 
May  24,  1904.  Adhesions  between  the  gall-bladder  and  stomach.  These 
were  ligated  and  cut  and  the  gall-bladder  was  found  to  be  "hour-glass"  in 
shape,  both  pouches  being  filled  with  calculi  (Fig.  3).  Cholecystectomy  was 
performed.     Patient  made  a  good  recovery. 

Hour-glass  Gall-bladder.— W.  S.,  female,  age  not  stated.  Operation, 
January  2,  1904.  Adhesions  between  liver  and  duodenum.  Gall-bladder 
was  "hour-glass"  in  shape,  the  two  portions  being  united  by  a  fibrous  band 
Distal  portion,  which  was  free  from  calculi,  was  removed.  Proximal  portion 
contained  four  stones.  Cholecystostomy  was  performed.  Patient  made  an 
uneventful  recovery. 
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Cholangeitis  and  Cholecystitis. 

A  thorough  knowledge  of  the  cCtiology  and  pathology  of  the 
infectious  diseases  of  the  biliary  tract  is  essential  for  every  one 
w^ho  desires  to  interpret  correctly  the  signs  and  symptoms  pre- 
sented. These  vary  greatly  with  the  different  pathological  proc- 
esses, and  an  accurate  diagnosis  can  be  made,  the  proper  treat- 
ment instituted,  and  the  ultimate  outcome  predicted,  only  through 
a  correct  interpretation  of  their  significance.  In  some  instances 
the  lesions  are  varied  and  multiple,  being  diagnosticated  correctly 
only  after  direct  inspection  and  palpation.  In  the  majorty  of 
cases,  however,  a  study  of  the  signs  and  symptoms  present  will 
enable  the  surgeon  to  make  a  correct  diagnosis. 

All  non-neoplastic  surgical  diseases  of  the  biliary  tract  are 
the  result  of  bacterial  infection.-^  Infection  of  the  biliary  tract 
gives  rise  to  inflammatory  changes  in  its  component  parts,  the 
mildness  or  severity  of  the  lesion  produced  depending  upon  the 
virulence  of  the  bacteria  and  the  resistance  of  the  patient.  Mild 
or  severe  cholangeitis,  mild  or  severe  cholecystitis,  with  or  without 
the  formation  of  biliary  calculi,  will  follow.  At  times  the  infec- 
tion is  so  slight  and  so  readily  thrown  off  by  the  involved  struc- 
tures that  no  permanent  pathological  lesions  result.  In  other 
instances  the  onset  and  course  of  the  infection  are  very  insidious, 
the  resulting  chronic  inflammation,  gall-stone  formation,  etc., 
not  giving  rise  to  important  symptoms  until  many  years  after 
the  true  commencement  of  the  disease. 

^  For  a  full  description  of  the  bacteria  found  in  the  biliary  tract  and  their  paths 
of  entrance,  see  page  2. 
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Infections  of  the  biliary  ducts  and  gall-bladder  usually  coincide. 
In  a  few  cases  the  infection  of  the  gall-bladder  may  precede  that 
of  the  ducts,  but  in  the  immense  majority  of  cases  the  ducts  are 
first  affected;  the  infection  in  the  ducts  may  subside  while  that 
in  the  gall-bladder  continues;  but  infection  of  one  without  infec- 
tion of  the  other  is  rare.  The  results  of  the  infection,  however, 
are  very  different;  thus  pathological  lesions  which  result  from 
infection  of  the  gall-bladder  without  serious,  or  with  quickly 
subsiding  infection  of  the  bile-ducts,  will  differ  greatly  from  those 
seen  when  the  bile-channels  are  permanently  diseased.  With 
involvement  of  the  common  and  hepatic  ducts,  lesions  of  varying 
degrees  of  severity  are  always  found  in  the  liver;  when  the  gall- 
bladder alone  is  infected,  the  liver  is  seldom  involved.  Infection 
of  the  ducts  gives  rise  to  hepatic  and  perihepatic  lesions;  infection 
of  the  gall-bladder  without  involvement  of  the  ducts,  gives  rise 
to  pericholecystic  lesions. 

Cholangeitis. — The  simplest  form  of  infection  of  the  bile- 
ducts  causes  acute  catarrhal  cholangeitis.  Usually  this  has  the 
same  aetiology  as  gastro-intestinal  catarrh,  which  often  is  described 
by  its  most  striking  symptom,  as  ''catarrhal  jaundice."  Cho- 
langeitis frequently  is  a  complication  or  sequel  of  this  condition.  It 
is  also  observed  in  connection  with  some  of  the  infectious  diseases, 
such  as  typhoid  fever  and  pneumonia;  it  may  result  from  the 
interference,  by  various  toxins,  with  the  normal  activity  of  the 
ultimate  radicles  of  the  ducts  in  the  liver,  or  with  the  metabolism 
of  the  liver  cells;  it  may  occur  in  cirrhosis  of  the  liver,  or  in  ad- 
vanced heart  disease. 

Catarrhal  jaundice  is  essentially  obstructive  jaundice.  In 
the  acute  condition  the  duodenal  mucous  membrane  around  the 
bile-papilla,  and  that  in  the  lower  end  of  the  common  duct, 
become  swollen  and  oedematous  and  cause  partial  obstruction  of 
the  biliary  outlet;  this  is  followed  by  jaundice  of  varying  intensity. 
At  times  a  plug  of  mucus  is  found  in  the  diverticulum  of  Vater 
causing  obstruction  by  its  presence.  Kelly  (loc.  cit.,  page  808) 
quotes  Eppinger's  findings  in  a  case  of  catarrhal  jaundice  which 
came  to  necropsy  as  the  result  of  an  accident  eight  days  after 
the  onset  of  jaundice.  Eppinger  found  hyperplasia  of  the  lym- 
phoid tissues  of  the  mucous  membrane  in  the  portion  of  the  com- 
mon duct  which  transverses  the  intestinal  wall.     This  had  led 
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to  complete  obstruction  of  the  duct  and  dilatation  of  the  rest  of 
the  biliary  system. 

Mild  jaundice,  of  the  catarrhal  type,  may  be  of  surgical  sig- 
nificance in  those  cases  where  it  is  a  complication  or  sequel  of 
echinnococcus  cysts,  gummata,  carcinoma  of  the  liver,  etc.,  where 
jaundice  results  from  obstruction  caused  by  pressure  on  the  ducts 
from  without.  Mayo  Robson  thinks  that  in  many  cases  of 
catarrhal  jaundice  the  head  of  the  pancreas  is  inflamed  and 
that  the  pressure  of  this  upon  the  common  bile-duct  is  suffi- 
cient to  cause  obstruction.  These  cases,  however,  usually 
are  more  properly  classed  as  chronic  catarrhal  cholangeitis 
(page  47). 

Acute  catarrhal  cholangeitis  is  of  interest  to  the  surgeon 
from  a  diagnostic  standpoint.  In  the  early  stages,  as  a  rule,  the 
condition  is  hidden  by  the  usual  symptoms  of  gastro-intestinal 
catarrh,  such  as  loss  of  appetite,  coated  tongue,  foul  breath., 
headache,  nausea  and  vomiting.  The  temperature  may  rise  to 
100°  F.  or  101°  F.,  or,  in  rare  cases,  it  may  be  even  higher,  the 
patient  also  having  rigors  and  sweats.  Jaundice  appears  in  from 
two  to  seven  days,  being  first  noticed  in  the  sclera.  With  the 
onset  of  jaundice,  as  a  rule,  the  temperature  falls  to  normal  or 
even  subnormal.  The  stools  become  clay-colored,  and  the  urine 
becomes  scanty  and  high  colored.  The  liver  may  be  enlarged, 
but  usually  is  not  tender. 

The  diagnosis  should  be  made  from  the  age  of  the  patient,  the 
history  of  antecedent  gastro-intestinal  disturbance,  the  mildness  of 
the  attack,  and  the  usual  mild  course  which  the  disease  pursues. 
Jaundice  in  those  of  middle  life  or  in  the  aged  is  generally  due  to 
gall-stone  disease,  pancreatitis,  or  malignancy.  Pain  is  more 
marked  in  these  latter  conditions,  and  usually  is  remittent  in 
type;  the  jaundice  varies  in  intensity  unless  there  is  obstruction  of 
the  common  duct;  and  periodic  attacks  of  chills  and  fever  are  much 
more  common  than  in  catarrhal  jaundice. 

The  prognosis  is  good.  Most  cases  of  acute  catarrhal  cholan- 
geitis are  prolonged  over  a  period  of  from  three  to  four  weeks,  the 
patient  ultimately  making  a  complete  and  permanent  recovery. 

The  treatment  is  purely  medical,  being  directed  to  the  condi- 
tion of  the  gastro-intestinal  tract.  Disappearance  of  the  jaundice 
is  rapidly  followed  by  return  of  the  bile-passages  to  normal. 
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Chronic  catarrhal  cholangeitis  results  from  mild  infection 
of  the  bile-tract,  or  from  repeated  attacks  of  acute  infection. 
It  is  most  commonly  associated  with  cholelithiasis  (see  page  64), 
although  it  may  occur  as  an  independent  affection. 

In  chronic  catarrhal  cholangeitis  there  is  oedema  and  swelling 
of  the  mucous  membrane  with  increased  secretion  of  mucus. 
New  fibrous  connective  tissue  may  be  formed  in  the  walls  of  the 
ducts,  especially  in  those  that  are  extrahepatic,  as  the  result  of 
round-cell  infiltration.  The  walls  usually  are  thicker  than  normal. 
In  cases  of  partial  or  complete  obliteration  of  the  lumen,  the  ducts 
above  the  obstruction  become  markedly  dilated.  (See  case  his- 
tory, page  77.) 

The  symptoms  are  essentially  those  of  recurring  or  relapsing 
jaundice.  All  signs  and  symptoms  presented  are  similar  to  those  of 
acute  catarrhal  jaundice  extended  over  a  greater  period  of  time. 
If  the  obstruction  of  the  common  duct  is  not  complete,  and  if  there 
is  no  ascending  infection  of  the  bile-passages,  the  disease  will  run  a 
mild  course  with  remissions  in  the  intensity  of  the  jaundice.  There 
usually  is  no  enlargement  of  the  liver  or  spleen. 

It  is  almost  impossible  to  make  a  correct  differential  diagnosis 
in  all  cases.  The  conditions  most  frequently  simulating  chronic 
cholangeitis  are  calculous  obstruction  of  the  common  duct,  pan- 
creatitis with  obstruction  of  the  bile-passages,  or  malignancy;  and 
these  often  are  the  cause  or  the  remote  result  of  the  biliary  in- 
fection. In  cases  where  the  condition  appears  to  be  a  continuation 
of  a  simple  catarrhal  jaundice,  the  diagnosis  may  be  made,  but 
with  only  a  fair  degree  of  certainty  on  account  of  the  probability 
that  the  persistence  of  symptoms  is  due  to  a  stone  in  the  common 
duct. 

The  prognosis  is  modified  by  the  associated  lesions. 

The  treatment  is  the  same  as  that  in  acute  catarrhal  jaundice, 
except  in  prolonged  cases  when  the  bile-passages  should  be  explored 
and  drained.  Operation  is  indicated  on  account  of  the  impos- 
sibility in  many  cases  of  excluding  gall-stone  obstruction.  The 
operation  of  choice  is  a  cholecystostomy  (Chapter  IX). 

Suppurative  Cholangeitis. — This  rarely  is  dissociated  from 
antecedent  lesions  of  the  biliary  tract,  the  most  common  of  which 
are  gall-stones  and  tumors  causing  obstruction  of  the  ducts.  Any 
condition  which  interferes  with  the  normal  flow  of  bile  reduces  the 
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resistance  of  the  ducts  and  makes  them  more  susceptible  to  infec- 
tion. The  active  setiological  factor  is  always  bacterial  life  (page 
7).  The  result  of  the  infection  generally  is' widespread,  although 
in  a  few  instances  it  may  be  limited  to  the  ducts  themselves.  As 
a  result  of  the  obstruction  below,  there  is  a  dilatation  of  the  ducts, 
which  usually  are  filled  with  bile-stained  purulent  material.  The 
mucous  membrane  is  congested  and  cedematous;  the  walls  of  the 
ducts  are  infiltrated,  softened,  and  much  thickened.  On  the 
surface  of  the  mucous  membrane  may  be  seen  points  of  ulcera- 
tion. The  liver  usually  is  enlarged  and  softened,  and  often  is  the 
seat  of  abscesses  which  vary  considerably  in  number  and  size 
(suppurative  hepatitis,  page  173).  The  abscesses  usually  are  found 
near  the  ends  of  the  radicles  of  the  hepatic  ducts.  In  some  in- 
stances the  outward  pressure  of  the  collections  of  pus  found  in  the 
substance  of  the  organ  renders  the  surface  of  the  liver  irregular. 
In  advanced  cases  the  abscess  or  abscesses  reach  the  surface  and 
cause  infection  of  the  serous  covering  with  a  resulting  perihepatitis, 
or  peritonitis.  Involvement  of  the  pleura  and  lungs  follows  in 
some  cases,  with  or  without  the  development  of  a  subphrenic 
abscess. 

The  onset  often  is  insidious,  and  the  symptoms  may  not  even 
suggest  the  serious  underlying  condition.  The  previous  history 
generally  shows  the  presence  of  an  antecedent  infection  either  of 
the  biliary  passages  (cholelithiasis,  chronic  cholangeitis) ,  or  of  the 
general  system,  such  as  typhoid  fever,  pneumonia,  etc.  In  those 
cases  where  there  has  been  jaundice,  serious  infection  of  the 
biliary  passages  is  announced  by  chills,  fever,  and  sweats,  which 
may  be  very  severe.  Generally  there  is  loss  of  appetite,  nausea 
and  vomiting,  and  progressive  emaciation.  Jaundice  may  be 
entirely  absent,  although  it  is  present  in  the  majority  of  cases; 
but  unless  the  condition  is  associated  with  other  lesions  that  cause 
intense  jaundice  it  may  be  very  slight. 

Pain  of  a  dull  aching  character  almost  always  is  present. 
Sharp  pain,  severe  in  character,  is  present  in  those  cases  where 
there  is  an  associated  cholecystitis,  cholelithiasis,  obstruction 
by  neoplasm,  etc.  The  liver,  spleen,  and  gall-bladder  usually  are 
enlarged,  and  there  is  tenderness  of  the  liver  and  over  the  gall- 
bladder region. 

Examination  of  the  blood  shows  high  leukocytosis  with  marked 
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increase  in  the  polynuclear  cells.  The  increase  in  the  leukocytes 
often  varies  considerably  during  the  course  of  the  disease,  being 
greater  during  and  after  the  chills  and  fever. 

Extension  of  the  process  causes  involvement  of  the  surround- 
ing structures;  pleurisy,  pericholecystitis,  multiple  abscesses  of  the 
liver,  etc.,  are  among  the  usual  complications.  The  symptoms  of 
cholangeitis  then  are  more  or  less  hidden  by  the  more  severe 
symptoms  of  the  complicating  condition. 

A  diagnosis  of  suppurative  cholangeitis  may  be  made  safely  in 
those  cases  where  chills,  fever,  sweats,  jaundice,  enlargement  of  the 
liver,  gall-bladder  and  spleen,  and  a  high  polynuclear  leukocytosis 
are  found,  in  connection  with  some  antecedent  disease  of  the 
biliary  tract.  Suppurative  cholangeitis  may  be  differentiated  from 
tropical  abscess  of  the  liver  by  the  history  of  dysentery  in  the  latter 
affection.  In  malaria  the  chills  and  fever  are  of  more  regular 
periodicity  and  blood  examination  should  show  the  presence  of  the 
Plasmodium  and  the  absence  of  a  leukocytosis. 

The  prognosis  in  suppurative  cholangeitis  is  greatly  modified 
by  the  treatment  instituted,  unless  nature  anticipates  the  sur- 
geon and  drains  the  bile-ducts  through  a  fistulous  opening  between 
the  gall-bladder  or  common  duct  and  some  viscus  of  the  abdo- 
men or  thorax.  Without  drainage  of  the  bile-ducts  the  prognosis 
is  very  unfavorable. 

The  treatment  should  be  prophylactic  by  treating  carefully  and 
persistently  any  condition  of  the  gall-bladder  or  biliary  pas- 
sages that  might  allow  a  subsequent  virulent  infection  of  the  bili- 
ary tract.  Gall-stones  should  be  removed  whenever  the  fact  of 
their  presence  has  been  estabhshed  (page  in).  After  the  onset  of 
suppurative  cholangeitis,  the  treatment  is  medical  and  surgical, 
the  former  attempting  to  disinfect  the  biliary  tract  by  the  adminis- 
tration of  hexamethylenamin  and  the  salicylates,  the  latter  drain- 
ing the  tract  by  means  of  a  cholecystostomy  or  a  choledochostomy 
(Chapter  IX). 

Immediate  operation  offers  the  best  prognosis  in  cases  of  acute 
obstrnction  of  the  common  duct  from  suppurative  cholangeitis,  as 
it  does  in  the  same  condition  produced  by  impaction  of  a  calculus. 
By  this  means  further  infection  of  the  Hver  is  prevented,  and 
jaundice  is  arrested  before  it  becomes  so  profound  as  to  cause 
deterioration  of  the  blood. 
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Acute  Obstruction  of  the  Choledochus  by  Suppurative  Chol- 
angeitis  and  the  pressure  oe  an  enlarged 
Lymph- NODE. 

A  young  woman,  aged  19  years,  was  admitted  to  the  University  Hospital, 
under  the  senior  author's  care,  April,  1913.  She  had  been  perfectly  well 
until  six  days  previously,  when  she  was  striken  with  acute  abdominal  pain 
followed  by  nausea,  jaundice,  fever,  and  increased  pulse-rate. 

Diagnosis. — Acute  obstruction  of  the  common  duct. 

Operation  by  Dr.  Deaver  on  day  of  admission.  The  supraduodenal  por- 
tion of  the  choledochus  was  distended,  and  was  opened.  It  contained  a 
number  of  small  stones,  but  the  obstruction  seemed  to  be  due  rather  to  the 
condition  of  the  mucous  membrane,  which  was  much  thickened,  swollen,  con- 
gested, and  bleeding  at  the  slightest  touch.  The  lymph-node  at  the  junction 
of  the  first  and  second  portion  of  the  choledochus  was  enlarged  to  the  size 
of  the  distal  phalanx  of  the  adult  thumb,  and  by  its  pressure  increased  the 
obstruction  of  the  duct.  The  gall-bladder  was  small  and  contained  several 
stones,  as  did  the  hepatic  duct.  The  gall-bladder  and  ducts  were  emptied, 
and  the  gall-bladder  and  common  ducts  were  drained.     The  patient  recovered. 

Cholecystitis. — Stagnation  of  bile  in  the  gall-bladder  is  the 
main  predisposing  cause  of  infection.  Hence  the  stagnant  gall- 
bladder may  assume  almost  the  importance  of  a  clinical  entity. 
Owing  to  the  obstruction  to  the  discharge  of  the  bile  from  the  gall- 
bladder its  muscular  tunic  hypertrophies,  the  mucosa  becomes 
somewhat  thickened,  and  there  is  in  the  submucous,  muscular 
and  subserous  coat  a  moderate  lymphocytic  infiltration.  Accord- 
ing to  Aschoff  and  Bacmeister,  the  latter  is  not  an  evidence  of  in- 
fection but  is  due  to  increased  absorption  from  stasis.  The  stag- 
nant gall-bladder  may  or  may  not  contain  a  calculus;  usually  a 
solitary  stone  is  present,  of  pure  cholesterin,  formed  of  radially  dis- 
posed crystals.  The  stagnant  gall-bladder  is  filled  with  thick, 
viscid,  non-labile  bile,  which  is  very  dark  olive  green,  sometimes 
nearly  black  in  color.    ■ 

The  lesions  found  in  cholecystitis  vary  from  a  very  mild  ca- 
tarrhal involvement  to  the  most  virulent  phlegmonous  or  gang- 
renous type.  The  various  degrees  of  inflammation  may  be  classi- 
fied as  catarrhal,  suppurative,  phlegmonous,  and  gangrenous.  As 
regards  getiology  there  is  very  little  difference  in  the  various  types, 
the  result  of  the  infection  varying  with  the  virulence  rather  than 
with  the  variety  of  the  invading  bacteria.  It  has  been  suggested 
by  Kelly  (loc.  cit.,  page  819),  however,  that  "the milder  catarrhal 
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lesions  are  most  commonly  due  to  the  typhoid  bacillus  and  the 
colon  bacillus,  and  the  suppurative  lesions  to  the  pyogenic  cocci." 

In  acute  catarrhal  cholecystitis  the  mucous  membrane  is 
oedematous  and  swollen,  especially  in  the  region  of  the  neck  of  the 
gall-bladder;  and  the  mucous  membrane  of  the  cystic  duct  is  in- 
volved to  a  greater  or  less  degree,  with  consequent  narrowing  of  the 
lumen  of  that  channel.  The  walls  of  the  gall-bladder  are 
thickened  and  oedematous  and  distention  by  retained  material 
renders  them  tense.  The  thickening  is  due,  according  to  As- 
choff  and  Bacmeister,  chiefly  to  inflammation  of  the  subserous 
tissues  of  the  gall-bladder.  The  contents  of  the  gall-bladder 
usually  consist  of  bile  which  is  thick  and  tarry,  or  of  serous  fluid 
which  is  bile  stained.  This  acute  inflammation  may  subside 
quickly  with  drainage  through  the  cystic  duct,  in  which  instance 
all  symptoms  will  disappear  very  rapidly.  In  other  cases  the  in- 
flammatory process  continues,  producing  first  the  suppurative  and 
later  the  phlegmonous  forms  of  cholecystitis.  Sometimes  as  the 
acute  process  subsides,  a  chronic  catarrhal  inflammation  takes  its 
place,  often  with  the  formation  of  gall-stones;  or  acute  exacerba- 
tions may  occur  which  finally  may  result  in  gradual  obliteration 
of  the  cystic  duct  and  hydrops  of  the  gall-bladder. 

Hydrops  of  the  gall-bladder  (hydrops  vesica  fellecE)  may  be 
transitory  or  permanent.  As  pointed  out  by  Kehr,  acute  infec- 
tion of  the  gall-bladder  and  cystic  duct  of  a  mild  character  usually 
is  accompanied  by  hydrops.  With  the  subsidence  of  the  inflam- 
mation, the  cystic  duct  recovers  its  function,  drainage  of  the  gall- 
bladder occurs  and  the  hydrops  disappears.  In  these  cases  there 
is  an  oedema  of  the  mucous  membrane  of  the  cystic  duct,  the  valves 
of  Heister  formed  by  the  convolutions  of  the  mucous  membrane 
being  so  swollen  that  obstruction  results.  With  increased  in- 
flammation there  may  be  superficial  ulceration,  and  as  a  result  of 
the  cicatrical  contraction  of  the  walls  of  the  duct,  the  lumen  may 
be  encroached  upon  to  such  an  extent  that  there  may  be  complete 
occlusion,  with  permanent  hydrops. 

The  experimental  work  of  Segre  proved  that  very  marked 
changes  occur  in  the  walls  of  the  gall-bladder  from  obstruction  of 
the  cystic  duct.  There  is  first  a  degeneration  of  the  epithelium; 
this  is  followed  by  degeneration  of  the  muscular  layer;  finally,  all 
the   layers  become   transformed  into   connective  tissue.     When 
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there  is  incomplete  stenosis  of  the  duct  the  muscular  coat  hyper- 
trophies; in  complete  occlusion  it  atrophies  and  degenerates,  so 
that  the  gall-bladder  walls  may  become  very  thin,  even  translu- 
cent, and  having  the  appearance  of  parchment. 

The  contents  of  the  gall-bladder  usually  consist  of  a  clear 
mucoid  fluid,  the  secretion  of  the  mucous  membrane. 

The    size   of    the    dropsical 
%  #  /*  >r  /  gall-bladder  depends  to  a  great 

extent  upon  the  result  of  pre- 
vious infections    of  this  viscus 
and  the  presence  or  absence  of 
I      pericholecystic  adhesions  from 
/       a  prior    inflammation.      When 
the  gall-bladder  walls  have  not 
\        undergone    cicatricial    contrac- 
tion  from   previous   inflamma- 
^/^-  ^■"^^"T' ?rr™  ^■"''^"''''^  n""-    tory    attacks    and    when     not 

{prom  a  patient  in  the  German  Hospital.)  -^ 

bound  down  by  surrounding  ad- 
hesions, the  gall-bladder  may  distend  until  it  reaches  the  brim  of 
the  pelvis.  If  adherent  there  will  be  less  chance  of  expansion; 
indeed  it  must  not  be  forgotten  that  in  addition  to  the  secretion 
of  the  mucus,  with  which  a  dropsical  gall-bladder  is  filled,  there 
may  also  be  a  certain  amount  of  absorption  going  on  in  the  gall- 
bladder, and  that  if  the  processes  of  secretion  and  absorption  are 
nearly  equally  balanced  the  gall-bladder  may  not  become 
distended. 

A  dropsical  gall-bladder  is  a  constant  menace  to  the  patient, 
as  it  may  at  any  time  become  infected,  resulting  in  secondary 
empyema  of  the  gall-bladder;  while  if  of  large  size  it  is  exposed  to 
external  injury. 

Suppurative  cholecystitis,  or  empyema  of  the  gall-bladder, 
may  result  from  a  previous  existing  hydrops  vesiccE  fellecs;  usu- 
ally, however,  it  arises  as  a  consequence  of  a  virulent  infection  in 
a  gall-bladder  which  previously  had  been  fairly  healthy,  forming 
a  more  advanced  stage  of  the  so-called  acute  catarrhal  cholecysti- 
tis already  described.  The  condition  is  comparable  to  a  suppura- 
tive appendicitis;  the  mucous  membrane  is  much  congested  and 
oedematous,  and  may  be  ulcerated;  there  are  minute  miliary 
abscesses  in  the  submucous,  muscular  and  subserous  coats;  the 
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cystic  duct  becomes  quickly  occluded;  and  distention  of  the  gall- 
bladder ensues.  G.  G.  Ross  operated  upon  a  patient  in  the 
German  Hospital,  in  whom  the  distended  gall-bladder,  full  of 
pus,  reached  to  the  brim  of  the  pelvis.  The  condition  had  been 
mistaken  for  an  ovarian  cyst.  Such  extreme  degree  of  distention 
is  very  rare.  E.  M.  Foote  has  collected  five  cases  where  the  gall- 
bladder filled  almost  the  entire  abdominal  cavity  (Terrier,  Tait, 
Gersuny,  Erdmann,  and  Collinson).  Doran  collected  a  number 
of  cases  of  comparatively  moderate  distention  of  the  gall-bladder. 

As  the  pressure  increases  the  pus  seeks  an  exit  for  itself  through 
the  cystic  duct;  occasionally  it  is  discharged  in  this  way.  Usually, 
however,  unless  relieved  by  operation,  the  condition  of  the  walls 
of  the  gall-bladder  is  such  that  perforation  takes  place,  with  or 
without  the  previous  formation  of  pericholecystic  adhesions, 
just  as  in  the  phlegmonous  and  gangrenous  types  of  cholecystitis 
presently  to  be  described.  Very  rarely  the  inflammation  subsides, 
the  micro-organisms  lose  their  virulence  and  die,  and  the  empyema 
is  converted  into  a  hydrops  with  sterile  or  very  slightly  infectious 
contents. 

Pericholecystitis  has  as  one  of  its  most  frequent  causes  suppu- 
rative cholecystitis.^  As  the  purulent  infiltration  spreads  through 
the  walls  of  the  gall-bladder,  localized  peritonitis  occurs,  usually 
as  the  result  of  perforation  of  miliary  abscesses  in  the  subserous 
coat.  The  gall-bladder  becomes  adherent  to  the  colon,  duodenum, 
stomach,  omentum,  or  even  to  the  small  intestines;  and  occasion- 
ally suppurative  pericholecystitis  is  found  without  any  macro- 
scopic perforation  of  the  gall-bladder.  These  pericholecystic 
adhesions  serve  as  a  protection  against  the  development  of 
diffuse  peritonitis;  but  as  the  acute  inflammation  subsides  the 
adhesions  contract,  cause  distortion  of  the  gall-bladder  and  bile- 
ducts,  obstruction  of  the  pylorus  or  colon,  and  thus  predispose 
to  recurrent  attacks  of  cholecystitis,  to  intestinal  obstructions, 
etc. 

Biliary  Peritonitis  without  Perforation  of  the  Bile-passages. — 
This  is  a  condition  occasionally  seen,  and  requiring  a  few  words  of 
explanation.  A  bile-stained  peritoneal  effusion  is  found,  and  yet 
no  macroscopic  evidence  of  a  perforation  can  be  discovered  any- 

^  It  is  desirable  to  distinguish  between  pericholecystitis,  an  active  inflammatory 
state,  and  pericholecystic  adhesions  the  result  of  previous  inflammation. 
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where  in  the  bile-tract.  G.  G.  Davis  called  attention  to  the  con- 
dition in  1907,  reporting  two  cases  of  bile-stained  peritoneal  ef- 
fusion without  apparent  lesions  of  the  biliary  tract.  In  one  of 
these  cases  chemical  examination  failed  to  give  any  evidence  of 
the  presence  of  bile  in  the  bile-colored  peritoneal  exudate,  though 
the  gauze  sponges  were  stained  characteristically  yellow.  Clair- 
mont  and  Haberer  reported  a  case  with  similar  effusion,  but  with 
a  stone  in  the  common  duct,  yet  no  perforation;  and  Schievelbein 
has  reported  another  case,  in  which  operation  was  done  by  Ritter. 
In  none  of  these  cases,  however,  was  the  fluid  examined  for  bile. 
Wolff  has  reported  three  more  cases,  and  the  whole  subject  has 
been  reviewed  by  Johansson. 

Clairmont  and  Haberer  produced  the  condition  experimentally 
in  a  few  dogs  out  of  a  large  number  in  which  they  caused  obstruc- 
tion of  the  common  duct  for  another  purpose:  in  a  few  days  these 
dogs  had  biliary  peritonitis;  the  abdominal  wall  was  markedly 
icteric,  while  the  skin  and  the  rest  of  the  muscular  tissues  showed 
only  slight  jaundice. 

Schievelbein  claims  that  this  biliary  effusion  is  a  filtrate  through 
the  walls  of  a  nearly  normal  gall-bladder.  In  a  gall-blad«er  al- 
tered by  disease  the  walls  become  impermeable  for  such  filtration. 
He  thinks  the  subserous  position  of  the  canals  known  by  Luschka's 
name  ("Luschka's  Gauge")  has  much  influence  in  permitting  this 
filtration.  According  to  Johansson,  these  canals  exist  only  in 
about  10  per  cent,  of  gall-bladders.  It  thus  appears  that  only 
when  the  two  rare  factors  coexist  (presence  of  Luschka's  Gauge, 
and  acute  obstruction  of  an  almost  normal  gall-bladder)  can 
biliary  peritonitis  occur  without  perforation  of  the  bile-tract. 
That  the  effusion  in  some  cases  at  least  really  is  biliary  is  demon- 
strated by  the  cases  of  Schievelbein,  and  the  similar  case  men- 
tioned by  Gibbon  (Philadelphia  Academy  of  Surgery,  March,  19 13), 
in  both  of  which  the  bile-stained  fluid  oozed  through  the  walls  of 
the  gall-bladder  under  the  operator's  eyes. 

In  phlegmonous  cholecystitis  there  is  a  stifl  more  virulent  in- 
fection. The  mucous  membrane  becomes  markedly  oedematous 
and  swollen,  the  submucous,  muscular,  and  subserous  coats  become 
riddled  with  miliary  abscesses,  resulting  in  separation  of  the  vari- 
ous coats  from  each  other  and  sometimes  in  the  separation  of  the 
entire  mucous  membrane  as  a  slough.     The  walls  of  the  gall- 
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bladder  are  dark  in  color,  rigid,  but  friable;  the  contents  are  bloody- 
pus,  and  sloughs.  Usually  the  process  is  so  acute  that  no  peri- 
cholecystic  adhesions  are  formed.  The  necrosis  extends  through  the 
serous  coat,  a  layer  of  lymph  alone  separating  the  slough  from  the 
peritoneum;  when  this  gives  way  (perforation)  the  highly  in- 
fectious contents  are  poured  out  into  the  unprotected  peritoneal 
cavity,  and  diffuse  peritonitis  ensues. 

Gangrenous  cholecystitis  results  from  the  most  virulent 
infections,  or  from  thrombosis  of  the  nutrient  artery.  The 
lesions  are  practically  the  same  as  those  of  the  phlegmonous 
type  except  that  the  necrosis  or  gangrene  involves  a  considerable 
portion  of  the  viscus,  instead  of  being  localized  to  the  area  of 
perforation.  Owing  to  the  poorer  blood  supply  at  the  fundus, 
the  gangrenous  process  usually  starts  there  and  extends  toward 
the  cystic  duct.  Many  so-called  cases  of  gangrenous  cholecystitis, 
as  pointed  out  by  Kelly  (loc.  cit.,  page  820),  really  should  be  termed 
ulcerative  cholecystitis,  a  condition  which  usually  forms  a  part 
of  suppurative  or  phlegmonous  inflammation,  as  already  described. 

Volvulus  of  the  Gall-bladder  is  rare.  The  presence  of  a 
mesentery  to  the  gall-bladder,  resulting  in  the  condition  known  as 
wandering  gall-bladder  (page  42),  is  a  predisposing  cause.  The 
existence  of  a  volvulus  seldom  is  recognized  during  life;  if  any 
localizing  symptoms  are  present  they  usually  are  misunderstood. 
Kiibig  records  one  case  found  at  autopsy,  and  refers  to  three  other 
cases  reported  by  Miihsam,  Mayer,  and  Fischer,  in  which  the 
diagnoses  made  had  been  appendicitis,  hydronephrosis,  and  gall- 
stones. All  these  patients  were  old,  and  three  of  them  were 
women.  In  many  cases  gangrene  of  the  gall-bladder  results  from 
interruption  of  the  circulation.  One  case  of  torsion  of  the  gall- 
bladder has  been  encountered  at  autopsy  at  the  German  Hospital: 
Postmortem  Record:  J.  McM..  male,  death  from  endocarditis.  The 
gall-bladder  was  distended,  its  walls  thickened  and  adherent  to  the  liver. 
The  cystic  duct  was  obstructed  by  torsion.  There  was  no  stricture  of  the 
duct.     No  calculi  were  present. 

Non-calculous  cholecystitis  as  a  pathological  entity  is  a  con- 
dition found  in  about  15  to  20  per  cent,  of  all  diseases  of  the 
biliary  tract.  In  a  series  of  476  patients  with  diseases  of  the 
biliary  tract  operated  upon  by  the  senior  author,  gall-stones  were 
absent  in    18.3  per  cent.     Riedel  found  no  stones  in  eleven  of 
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sixty-five  patients  operated  upon  under  the  diagnosis  of  chole- 
lithiasis. 

The  aetiological  and  pathological  factors  in  cholecystitis  have 
been  considered  at  page  7. 

The  symptomatology  of  cholecystitis  is  most  variable.  In 
many  instances  the  attack  is  so  fleeting  that  the  patient  does 
not  remember  it  and  it  can  be  recalled  to  his  mind  only  after 
very  close  questioning.  In  other  instances  the  onset  of  the  in- 
flammation is  sudden  and  the  symptoms  alarming.  The  wide 
variance  between  these  two  conditions  is  due  entirely  to  the  viru- 
lence of  the  invading  micro-organism  and  the  presence  or  ab- 
sence of  an  infectious  disease  such  as  typhoid  fever  (page  19). 

All  symptoms  of  acute  cholecystitis  vary  considerably  with 
the  virulence  of  the  invading  micro-organism.  The  pain  may  be 
dull  and  aching,  severe  and  continuous  with  acute  exacerbations, 
or  paroxysmal,  being  then  identical  with  the  so-called  gall-stone 
colic.  Sheldon  collected  thirty-seven  cases  typical  of  biliary  colic, 
in  which  no  calculi  were  present;  and  Solieri  recently  has  reported 
a  similar  case,  the  pains  in  his  patient  (who  had  recently  had  ty- 
phoid fever)  being  caused  by  hemorrhages  into  the  gall-bladder. 
A  case,  in  which  intracystic  hemorrhage  seems  to  have  been  re- 
sponsible for  attacks  of  biliary  colic,  has  recently  been  under  the 
care  of  the  junior  author. 

Hemorrhage  into  Gall-bladder,  Causing  Biliary  Colic. 
Cholecystostomy.     Recovery. 

C.  D.,  male,  thirty-seven  years  of  age,  was  admitted  to  the  Episcopal 
Hospital  (service  of  Dr.  C.  H.  Frazier),  August  29,  191 1,  during  an  acute  and 
very  severe  attack  of  abdominal  colic,  which  was  diagnosed  as  biliary.  Had 
suffered  pain  at  times  after  his  meals,  for  a  year  or  more;  no  hunger  pain 
noted;  no  flatus  in  stomach;  no  indigestion.  About  one  year  ago  passed 
black  blood  from  the  bowel.  Ten  days  before  admission  had  sudden  violent 
epigastric  and  right  hypochondriac  pain,  crampy  in  character.  Did  not 
vomit.  Pain  ceased  in  a  few  hours.  For  three  days  before  admission  had 
diarrhoea,  which  he  attributed  to  drinking  too  freely  of  spring  water.  The 
day  of  admission  at  3  p.  m.  while  working  in  quarry,  had  a  similar  attack  of 
pain  so  severe  as  to  cause  fainting.  Four  hours  after  admission  he  was 
rolling  around  his  bed  in  agony,  with  hands  pressed  into  abdomen,  groaning 
with  pain.  This  was  colicky,  came  in  sharp  attacks,  was  not  present  all  the 
time.  Temperature  99°  F.  W.  B.  C.  12,000.  Had  not  vomited  nor  even 
felt  nauseated.     The  abdomen  was  flat,  full,  and  rigid  over  gall-bladder  and 
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appendix;  no  board-like  rigidity.  Extremely  tender  over  gall-bladder  and  in 
right  loin,  less  so  over  appendix;  not  tender  elsewhere.  Peristalsis  audible. 
No  urinary  symptoms,  no  jaundice. 

Diagnosis. — Biliary  colic,  and  acute  cholecystitis. 

Operation,  by  Dr.  Ashhurst,  day  after  admission.  Incision  in  right  upper 
rectus;  gall-bladder  distended  but  not  excessively  tense;  no  adhesions. 
Pylorus,  duodenum  and  stomach  normal.  Bile-ducts  normal.  Gall-bladder 
opened,  and  gave  exit  to  a  gush  of  black  unclotted  blood;  after  this  was  wiped 
up,  some  black  tarry  bile  escaped,  staining  the  gauze  sponges  characteristic- 
ally dark  olive  green.  Culture  of  bile  sterile^  No  calculi.  Gall-bladder 
drained  by  tube.     Uneventful  convalescence. 

The  initial  pain  usually  is  in  the  epigastrium,  or  it  may  be 
diffuse,  gradually  becoming  localized  in  the  right  hypochondrium. 
The  pain  may  remain  localized  or  may  be  referred  to  the  right 
shoulder,  the  right  shoulder-blade,  or  to  the  right  iliac  fossa,  in 
the  latter  instance  simulating  the  pain  of  appendicitis  with  which 
condition  cholecystitis  may  be  associated. 

Nausea  and  vomiting  vary  greatly.  If  the  onset  is  violent 
there  will  be  marked  nausea  and  vomiting  accompanied  by  great 
prostration.  In  mild  cases  there  may  be  slight  nausea  and  no 
vomiting.  When  the  vomiting  persists,  the  inflammation  of  the 
gall-bladder,  in  most  instances,  has  extended  beyond  the  confines 
of  that  viscus  with  resulting  pericholecystitis  or  peritonitis. 

Fever  usually  is  present  but  varies  in  degree  and  persistency. 
When  the  infection  of  the  gall-bladder  complicates  some  other 
disease,  such  as  typhoid  fever,  the  temperature  may  be  attributed 
to  the  underlying  disease;  if  it  arises  during  convalescence  from 
typhoid  fever  the  temperature  may  be  high  from  the  effects  of 
the  cholecystitis  alone. 

Muscular  rigidity  always  is  present,  in  some  cases  being  of 
such  a  character  that  it  will  simulate  a  tumor.  Careful  palpa- 
tion sometimes  reveals  the  true  gall-bladder  tumor  lying  beneath 
the  rigid  m.uscle. 

Tenderness  usually  is  marked,  and  especially  so  in  the  presence 
of  pericholecystitis.  The  tenderness  in  the  beginning  of  the 
affection  may  be  more  or  less  dift'use,  although  it  will  almost 
invariably  become  localized  over  the  gall-bladder. 

The  gall-bladder  will  become  enlarged,  the  size  of  the  viscus 
varying  greatly  in  different  cases.  In  some  instances  it  is  so 
large  that  it  is  distinctly  visible.     It  is  uniformly  pear-shaped, 
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and  moves  with  respiration.  It  may  be  displaced  by  manipula- 
tion in  those  cases  where  there  are  no  adhesions,  but  always 
returns  to  its  former  position,  thus  differing  from  a  movable 
kidney  or  a  pyloric  tumor.  As  the  gall-bladder  increases  in  size, 
it  usually  extends  downward  and  inward  toward  the  umbilicus; 
rarely  it  may  be  found  in  the  right  flank,  in  the  right  iliac  fossa, 
or  even  extending  to  the  brim  of  the  pehds.  The  subsequent 
history  of  the  enlarged  gall-bladder  will  depend  upon  the  condition 
of  the  lumen  of  the  cystic  duct  and  the  presence  or  absence  of 
virulent  infection.  In  the  majority  of  cases,  the  cystic  duct 
becomes  patulous  ^^ith  the  subsidence  of  the  inflammation  and 
the  gaU-bladder  drains  itself  through  the  natural  channels;  mth 
obstruction  of  the  cystic  duct  persisting,  either  a  hydrops  or  an 
empyema  of  the  gall-bladder  will  result. 

Jaundice  is  never  seen  in  uncomplicated  cases  of  cholecys- 
titis. As  long  as  the  common  and  hepatic  ducts  remain  patulous, 
jaundice  does  not  occur.  If  the  inflammation  should  involve 
either  of  these  ducts  directly  or  through  adhesions,  jaundice  would 
ensue  as  soon  as  the  lumen  of  the  ducts  became  greatly  lessened. 

The  results  of  acute  cholecystitis  are  many;  most  of  them  are 
of  decided  clinical  importance  as  they  have  a  great  bearing  on 
the  subsequent  health  and  activit}^  of  the  patient.  In  a  large 
majority  of  the  cases  the  symptoms  presented  disappear  in  from 
four  to  ten  days,  but  it  is  probable  that  the  gall-bladder  seldom, 
if  ever,  returns  to  the  condition  in  which  it  was  before  the  infec- 
tion. A  chronic  inflammation  may  ensue  (page  62).  A  very 
frequent  consequence  of  a  mild,  subsiding  infection  of  the  gall- 
bladder is  the  formation  of  gall-stones  (page  9).  Not  infre- 
quently the  symptoms  that  persist  after  the  subsidence  of  the 
inflammation  are  not  due  to  the  condition  of  the  gaU-bladder 
proper,  but  to  adhesions  formed  between  that  viscus  and  adja- 
cent organs,  the  result  of  a  pericholecystitis  (page  53). 

When  the  infection  is  of  a  very  severe  type,  or  where  it  does 
not  subside  but  rather  becomes  augmented,  possibly  by  added 
infection,  much  more  serious  conditions  of  the  gall-bladder  ensue, 
suppurative,  phlegmonous,  or  gangrenous  cholecystitis.  Of  these 
varieties  of  gall-bladder  disease  the  gangrenous  is  the  most  rare, 
while  the  suppurative  type  is  not  uncommon.  In  most  instances 
the  severe  forms  of  infection  occur  in  connection  with  cholelithia- 
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sis.  Gibbon,  in  reporting  a  case  of  gangrenous  cholecystitis, 
quotes  Robson  as  speaking  of  gangrenous  cholecystitis  as  ex- 
tremely rare;  and  W.  J.  and  C.  H.  Mayo  as  having  seen  but  one 
case  in  433  operations  upon  the  gall-bladder  and  ducts.  In  a 
series  of  328  operations  on  the  biliary  tract  by  the  senior  author, 
gangrene  of  the  gall-bladder  was  encountered  only  twdce.  Both 
patients  recovered. 

The  symptoms  presented  by  these  severe  forms  of  cholecys- 
titis are  similar  to  those  of  acute  cholecystitis,  but  greatly  aggra- 
vated, with  much  more  pronounced  indications  of  involvement 
of  the  peritoneum.  The  pain  and  tenderness  are  more  general, 
at  times  extending  over  the  entire  abdomen.  Xausea  and  vomit- 
ing may  be  persistent,  and  the  picture  presented  is  one  of  infec- 
tion of  the  general  peritoneal  cavity  rather  than  of  the  gall- 
bladder. The  temperature  is  higher,  reaching  103°  or  104°  F. 
The  blood  count  shows  a  decided  increase  of  leukocytes  with 
relative  increase  in  the  polynuclear  cells.  In  Gibbon's  case  the 
leukocyte  count  was  37,600;  within  twenty-four  hours  after 
removal  of  the  diseased  organ,  it  had  dropped  to  12,600. 

Perforation  of  the  gall-bladder  may  cause  a  fistula  between  the 
gall-bladder  and  the  stomach,  duodenum  or  colon;  it  may  open 
into  the  liver  with  the  formation  of  a  liver  abscess;  it  may  perfo- 
rate into  a  mass  of  adhesions  surrounding  the  gall-bladder  with 
the  formation  of  a  local  abscess.  In  such  cases  the  acute  symp- 
toms are  suddenly  relieved.  But  in  many  cases  perforation 
occurs  into  the  general  peritoneal  cavity,  and  causes  rapidly 
spreading  and  usually  fatal  peritonitis. 

The  diagnosis  of  cholecystitis  is  readily  made  in  the  majority 
of  cases.  The  chain  of  symptoms  presented  in  most  cases, 
(nausea  and  vomiting,  pain  and  tenderness  over  the  gall-bladder 
region,  rigid  abdominal  muscles  over  an  enlarged  and  tender 
gall-bladder)  should  lead  to  a  correct  diagnosis.  The  mild  and 
severe  forms  of  cholecystitis  generally  may  be  differentiated  by 
the  intensity  of  the  symptoms  presented.  It  is  practically  impos- 
sible to  differentiate  between  calculous  and  non-calculous  cholecys- 
titis in  all  cases,  especially  when  the  gall-stones  are  confined  to 
the  gall-bladder.  Gall-stones,  as  a  rule,  give  rise  to  no  symptoms 
when  in  the  gall-bladder,  the  phenomena  of  gall-stone  colic  being 
due  to  inflammation  consequent  upon  infection.     Gangrene  or 
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perforation  in  acute  cholecystitis  cannot  always  be  diagnosed 
but  may  be  surmised  on  the  occurence  of  a  sudden  exacerbation 
of  the  pain  and  increase  of  the  general  peritoneal  symptoms;  and 
perforation  especially  may  be  suspected  if  a  gall-bladder  previ- 
ously palpable  suddenly  seems  to  disappear. 

Acute  cholecystitis  must  be  differentiated  from  acute  appen- 
dicitis, although  failure  to  do  this  is  not  uncommon.  The  pain  of 
appendicitis  may  be  in  the  gall-bladder  region,  and  the  pain  of  the 
cholecystitis  may  be  found  in  the  right  iliac  fossa.  Tenderness 
from  an  inflamed  gall-bladder  may  be  elicited  in  the  appendiceal 
region.  Both  diseases  may  be  caused  by  a  common  bacterial 
invasion.  In  patients  past  forty-five  years  of  age  appendicitis  is 
comparatively  rare.  The  pain  of  acute  cholecystitis  is  more  often 
limited  to  the  epigastrium  and  the  right  hypochondrium,  and  that 
of  acute  appendicitis  more  often  to  the  right  iliac  fossa.  Referred 
pain  is  not  comm.on  in  appendicitis,  while  it  often  is  present  in 
cholecystitis.  The  initial  pain  in  appendicitis  is  more  general 
than  that  of  cholecystitis.  The  presence  of  a  tumor  which  moves 
with  respiration  is  more  suggestive  of  cholecystitis.  We  agree 
with  Hotchkiss  in  attaching  great  differential  importance  to 
lateral  compression  of  the  lower  ribs  in  developing  pain  in  chole- 
cystitis. A  careful  study  of  the  onset  will  be  a  great  help  in  clear- 
ing up  the  diagnosis. 

In  intestinal  obstruction  there  is  a  chain  of  symptoms  similar  to 
that  of  acute  cholecystitis,  pain,  nausea  and  vomiting,  constipa- 
tion and  tympany.  But  in  intestinal  obstruction  there  is  no  rise 
of  temperature  before  the  onset  of  peritonitis;  while  in  acute 
cholecystitis  elevation  of  the  temperature  is  common.  If  a  gall- 
bladder tumor  can  be  recognized  the  diagnosis  is  clear. 

Acute  pancreatitis  may  give  rise  to  the  same  symptoms  as  a 
severe  infection  of  the  gall-bladder.  In  pancreatitis,  however,  there 
generally  is  much  more  constitutional  disturbance  and  the  patient 
appears  to  be  more  profoundly  ill  than  in  acute  cholecystitis. 
The  pain  and  the  tenderness  in  pancreatitis  more  often  are  in  the 
epigastrium.  Tumor  is  more  commonly  recognized  in  gall- 
bladder infection  and  is  located  in  the  majority  of  the  cases  be- 
neath the  ninth  costal  margin,  while  that  of  the  pancreas  usually 
is  behind  .the  stomach,  near  the  mid-line  or  to  the  left,  and  usually 
not  easily  palpable.     Some  writers  claim  that  differentiation  be- 
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tween  these  two  affections  is  of  academic  interest  only,  as  the  treat- 
ment they  advocate  for  both  conditions  is  the  same,  immediate 
drainage  of  the  gall-bladder.  We  do  not  agree  with  this  opinion 
in  all  cases,  however,  as  better  results  often  may  be  obtained  by 
proper  treatment  before  operative  measures  are  institdted. 

Prognosis. — The  prognosis  in  the  majority  of  cases  of  acute 
cholecystitis  is  good,  the  inflammation  subsiding  and  the  gall- 
bladder draining  itself  through  the  cystic  duct.  It  is  questionable, 
however,  whether  the  gall-bladder  ever  returns  to  its  normal 
condition.  We  believe  that  a  gall-bladder  that  has  been  in- 
fected will  be  the  seat  of  repeated  attacks  of  inflammation  in  a 
majority  of  cases.  In  the  severe  types  of  infection  the  prognosis 
must  always  be  guarded,  and  in  the  gangrenous  or  phlegmonous 
type  it  is  very  grave.  The  sequels  of  the  inflammation  often  are 
of  much  more  importance  than  the  original  attack,  pericholecystic 
adhesions  frequently  causing  great  impairment  of  health  with 
marked  suffering;  while  gall-stone  formation  is  an  exceedingly 
frequent  sequel  of  infection-  of  the  biliary  tract.  The  ultimate 
prognosis  in  these  cases  is  greatly  modified  by  the  treatment  in- 
stituted; this  we  believe  should  be  operative  interference,  the 
surgical    procedure    being    modified    by    the    conditions    found. 

Treatment. — The  majority  of  mild  infections  of  the  gall- 
bladder will  subside  under  appropriate  medical  treatment.  This 
implies  rest  in  bed  in  the  sitting  position,  hot  or  cold  applications, 
preferably  the  latter,  to  the  upper  right  quadrant  of  the  abdomen, 
absolutely  nothing  by  mouth  and  proctoclysis  with  normal 
saline  solution.  Before  starting  proctoclysis  give  a  cleansing 
enema;  this  can  be  repeated  each  day  if  the  patient  suffers  with 
accumulation  of  gas.  To  the  enema  may  be  added  asafoetida 
or  glycerine  and  turpentine.  When  all  acute  symptoms  have 
been  absent  for  thirty-six  or  forty-eight  hours  sodium  phosphate 
in  hot  water  may  be  given  by  mouth.  The  glycocholate  and  tauro- 
chclate  of  sodium  are  said  to  act  well  in  aiding  the  return  of  the 
inflamed  biliary  mucosa  to  normal,  but  it  is  a  question  if  they  have 
any  specific  action,  yet  if  there  is  no  contra-indication  to  taking 
fluids,  and  the  stomach  is  perfectly  retentive,  they  can  be  given 
for  if  they  do  not  do  any  good  they  wiJl  not  do  any  harm.  With 
the  idea  that  hexamethylenamin  is  a  bihary  antiseptic  it  may  be 
given  in  doses  of  0.50  gramjTie  (7  1/2  grains)  three  times  daily. 
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The  researches  of  Crowe  showed  that  this  drug  was  secreted  not 
only  by  the  hver  ducts  into  the  gall-bladder,  but  also  by  the  gall- 
bladder itself. 

The  treatment  outlined  above  is  not  that  usually  instituted 
by  internists,  but  it  is  our  opinion  that  this  is  the  rational  course 
to  pursue,  wdth  various  modifications,  in  the  early  stages  of  acute 
cholecystitis.  We  know  that  patients  recover  more  rapidly  and 
with  less  discomJort,  if  all  food  is  withheld  for  from  forty-eight  to 
seventy-two  hours,  as  above  stated,  or  until  there  is  restoration  of 
peristalsis  and  the  passage  of  gas.  Repeated  lavage  of  the  stomach 
reHeves  that  organ  of  any  material  regurgitated  into  it,  and  checks 
the  nausea  and  vomiting.  We  prefer  ice-cold  applications  to 
the  gall-bladder  region,  as  these  allay  pain  and  inflammation 
more  readily  than  appHcations  of  heat.  After  recovery  from  the 
attack  treatment  at  some  of  the  noted  Springs,  such  as  Carlsbad, 
Marienbad  or  Saratoga,  may  be  of  value,  if  the  case  is  one  of 
non-calculous  cholecystitis. 

Operative  procedures  should  be  instituted  in  all  recurrent 
cases  of  mild  inflammation  of  the  gall-bladder.  A  second  attack 
of  non-calculous  cholecystitis  is  an  indication  that  the  gall-bladder 
is  the  seat  of  a  chronic  infection  which  is  prone  to  flare  up  at  any 
time  and  result  in  much  more  severe  consequences.  Acute  chole- 
cystitis of  a  severe  type  should  be  operated  upon  as  soon  as 
possible,  except  in  the  presence  of  diftuse  peritonitis,  when  better 
results  will  be  obtained  by  the  so-called  Ochsner  treatment  for 
peritonitis. 

The  operation  of  choice  in  non-calculous  cholecystitis  is 
simple  drainage  of  the  gall-bladder.  If  there  is  obstruction  of 
the  cystic  duct  due  to  inflammatory  thickening  of  the  mucous 
membrane,  drainage  of  the  gall-bladder  will  allow  the  inflamma- 
tion to  subside  and  will  thus  restore  free  communication  between 
the  gall-bladder  and  the  common  duct. 

In  the  more  severe  types  of  non-calculous  inflammation,  where 
there  is  evidence  that  the  gall-bladder  will  become  functionless,  or 
where  the  cystic  duct  is  permanently  closed  by  cicatricial  con- 
traction, or  where  there  is  decided  enlargement  of  the  lymph  node 
at  the  junction  of  the  supra-  and  retrodaodenal  portions  of  the 
common  duct,  indicating  infection  of  the  chain  of  peri-pancreatic 
lymphatics,  cholecystectomy  should  be  performed. 

Chronic  cholecystitis  may  be  the  end  result  of  acute  inflam- 
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mation,  or  it  may  be  due  to  an  inflammation  of  the  chronic  type 
from  the  beginning.  Non-calculous  chronic  cholecystitis  is  not 
so  common  as  the  calculous  form  of  the  disease,  gall-stones  being 
associated  and  sustaining  the  inflammation  in  a  large  majority 
of  cases.  The  aetiology  of  this  condition  is  practically  that  of 
the  acute  inflammation,  "the  chronicity,"  as  stated  by  Kelly, 
"being  a  manifestation  of  lingering  infection  (which  is  common), 
or  the  consequence  of  very  low-grade  infection  with  almost  but 
not  quite  sufficient  biliary  drainage." 

In  non-calculous  chronic  cholecystitis,  the  lesions  may  be 
confined  entirely  to  the  mucosa,  with  congestion,  swelling,  des- 
quamation and  a  greater  amount  of  mucus  than  normal;  or  there 
may  be  infiltration  of  the  walls  of  the  gall-bladder,  with  areas  of 
erosion.  In  other  cases  the  walls  of  the  gall-bladder  are  distended 
and  thin  and  filled  with  thick  mucus  and  bile.  In  long-standing 
cases  there  usually  is  contraction  of  the  organ;  associated  with 
these  cases  very  frequently  is  a  mass  of  adhesions  surrounding  and 
pressing  upon  the  gall-bladder. 

Chronic  cholecystitis  is  almost  always  present  in  patients 
with  biliary  calculi  which  give  rise  to  symptoms.  We  believe 
that  the  symptoms  are  caused  by  the  inflammation  and  not  by  the 
gall-stones  themselves.  When  gall-stones  are  present  the  changes 
in  the  walls  of  the  gall-bladder  usually  are  more  marked,  the 
inflammation  invading  the  deeper  layers  of  the  walls  and  causing 
hyperplastic  and  proliferative  changes.  This  condition  is  con- 
sidered by  Kelly  as  the  beginning  of  carcinomatous  degeneration. 

The  symptoms  presented  by  chronic  cholecystitis,  whether 
calculous  or  non-calculous,  are  essentially  those  of  cholelithiasis 
(page  69),  and  it  is  practically  impossible  to  determine  from 
symptoms  alone  whether  or  not  calculi  are  present. 

Petry  suggests  that  it  might  be  possible  to  make  a  differential 
diagnosis  in  many  of  the  diseases  of  the  liver  and  biliary  tract  by 
means  of  the  olive  oil  breakfast,  according  to  Volhard's  technique: 
200  cc.  of  olive  oil  at  the  temperature  of  the  room  are  given  to  the 
patient  in  the  morning,  before  any  food  has  been  ingested.  Vol- 
hard  states  that  the  oil  causes  the  pylorus  to  open  and  thus  allow 
a  flow  of  bile  and  pancreatic  juice  into  the  stomach.  The  stomach 
contents  are  syphoned  out  about  one-half  hour  after  the  oil  has 
been  given  and  are  then  studied  microscopically  for  calculi  or 
fragments  of  stone. 
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The  diagnosis  between  calculous  and  non-calculous  chronic 
inflammation  of  the  gall-bladder  cannot  be  made  with  any  degree 
of  certainty.  Repeated  attacks  of  biliary  colic  followed  by 
icterus,  might  lead  to  a  correct  diagnosis  of  cholelithiasis.  In  the 
patients  of  the  senior  author  at  the  German  Hospital,  colicky 
pains  have  been  noted  in  70.6  per  cent,  of  the  cases  of  non-calcu- 
lous chronic  cholecystitis,  while  jaundice  has  been  present  in  35.3 
per  cent. 

The  prognosis  and  treatment  are  those  of  cholelithiasis  (page  1 10) . 
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Cholelithmsis. 

The  aetiology  of  gall-stone  formation,  the  character  and  com- 
position of  gall-stones,  etc.,  have  been  considered  in  the  previous 
chapter  (page  8). 

Pathology. — In  studying  the  pathology  of  cholelithiasis,  it 
probably  would  be  more  correct  to  classify  the  various  lesions  as 
complications  of  gall-stones,  rather  than  as  changes  due  to  the  mere 
presence  of  the  calculi.     Gall-stones,  in  the  absence  of  an  added 
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infection,  seldom  cause  any  serious  pathological  changes;  they 
may  remain  indefinitely  in  the  gall-bladder,  where  they  have 
been  formed,  without  giving  rise  to  any  symptoms  directly  refera- 
ble to  the  biliary  tract.  Kehr  states  that  almost  every  tenth 
adult  has  gall-stones  but  that  only  5  per  cent,  of  those  having 
biliary  calculi  present  signs  or  symptoms  of  their  presence,  the 
remaining  95  per  cent,  having  no  knowledge  of  their  existence. 
The  postmortem  records  of  the  German  Hospital  show  the  presence 
of  calculi  in  the  gall-bladder  or  ducts  in  over  1 1  per  cent,  of  the 
autopsies,  the  death  in  each  instance  having  been  due  to  diseases 
other  than  those  of  the  biliary  tract.  Although  these  gall-bladder 
examinations  made  at  autopsy  are  limited  to  524  cases,  yet  the 
findings  support  the  statements  of  Kehr  so  far  as  the  prevalence 
of  biliary  calculi  is  concerned. .  The  proportion  of  those  having 
gall-stones  and  not  presenting  any  symptoms  may  be  as  high  as 
Kehr  states;  and  the  presence  of  calculi  in  the  gall-bladder  may  be 
of  no  significance;  yet  we  believe  that  a  more  careful  study  of  such 
patients  would  elicit  symptoms,  in  the  majority  of  cases,  due  to 
the  presence  of  gall-stones  but  incorrectly  assigned  to  functional 
disturbances  of  the  gastro-intestinal  tract. 

When  the  gall-stones  are  formed  there  are  present  in  the 
gall-bladder  bacteria  of  attenuated  virulence,  and  a  catarrhal 
inflammation  of  the  mucous  membrane.  The  gall-bladder  rids 
itself  of  the  catarrhal  inflammation  and  bacteria,  and  the  normal 
flow  of  bile  becomes  reestablished  in  a  large  proportion  of  cases, 
leaving  the  gall-stones  behind  as  the  only  record  of  the  acute 
process.  In  such  instances  the  stones  may  remain  in  the  gall- 
bladder indefinitely;  and  by  themselves,  unaided,  will  not  neces- 
sarily cause  any  further  serious  trouble.  The  persisting  lesions 
are  so  slight  that  they  give  rise  to  no  symptoms  or  signs  in  the 
gall-bladder  region;  but  there  are  numerous  instances  where 
disorders  of  digestion  can  be  cured  only  by  the  removal  of  gall- 
stones, the  presence  of  which  lias  never  been  suspected  by  the 
patient.  We  believe  that  a  recognition  of  these  cases  will  greatly 
decrease  the  estimated  proportion  of  those  having  biliary  calculi 
but  not  presenting  symptoms  of  their  presence. 

Calculi  in  any  portion  of  the  biliary  tract  invite  renewed 
infection.  Without  such  infection  they  seldom  give  rise  to 
serious  pathological  lesions,  and  the  gall-bladder  and  ducts  may 
5 
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remain  for  long  periods  in  the  condition  they  were  in  after  the 
subsidence  of  the  stone-forming  bacterial  invasion.  Riedel,  as 
quoted  by  Kehr,  is  of  the  opinion  that  a  'foreign-body  inflamma- 
tion," independent  of  bacterial  invasion,  may  arise  in  the  gall- 
bladder or  ducts  with  the  same  effect  that  would  result  from  a 
"bacterial  inflammation."  The  "foreign  body  inflammation," 
possibly,  may  occur;  it  is  more  probable,  however,  that  in  all 
such  instances  a  bacterial  invasion  takes  place  afresh,  being  so 
rapid  in  its  course,  at  times,  that  it  does  not  give  rise  to  any 
marked  pathological  lesions.  This  view  agrees  fully  with  the 
statement  by  Kehr  that  such  an  inflammation  may  burst  forth 
and  subside  before  the  patient  notices  it. 

Non-inflammatory  movements  of  the  concretions  within  the 
gall-bladder  may  be  caused,  to  a  very  slight  degree,  by  the  to- 
and-fro  motion  of  the  bile.  The  lesions  thus  produced  are  of 
little  significance,  although  Kehr  claims  that  "cancer  of  the  gall- 
bladder may  develop  from  the  irritation  of  the  stones  actually 
lying  quiescent  in  the  fundus."  Stones  may  become  dislodged 
from  their  resting  place  and  cause  some  interference  with  the 
outflow  of  the  bile  from  the  gall-bladder.  As  a  rule,  however, 
they  do  not  wander;  they  remain  where  they  were  formed,  until 
dislodged  by  contractions  of  the  gall-bladder  incited  by  inflamma- 
tory irritation,  the  latter  being  the  result  of  the  new  infection  of  the 
viscus  or  of  an  acute  exacerbation  of  an  old  process. 

The  mechanical  action  of  the  gall-stones  after  the  onset  of 
active  inflammation  in  the  biliary  tract  is  that  of  a  foreign  body. 
The  concretions  may  remain  quiescent;  they  may  be  forced  into 
the  cystic  duct,  or  through  it  into  the  common  duct,  and  through 
the  common  duct  into  the  intestine.  After  reaching  the  duodenum 
they  may  be  expelled  with  the  faeces  or  may  become  so  augmented 
by  added  laminations  that  intestinal  obstruction  will  result.^ 

They  may  cause  necrosis  of  the  gall-bladder  or  ducts  with  the 
subsequent  perforation  and  expulsion  of  the  stones  into  the  liver 
substance,    into    a  mass    of  adhesions   formed  around  the  gall- 

^  Lediard  reports  a  case  in  which  there  had  been  an  indefinite  history  of  bihary 
and  appendicular  discomfort  for  years.  At  the  time  of  operation,  eleven  small  stones 
were  found  in  the  appendix.  Chemical  analysis  proved  them  to  be  of  biliary 
origin.  Naunyn  refers  to  similar  cases  reported  by  Budd,  Serey,  Rehn,  and  Treves; 
Robson  has  also  reported  such  a  case.  H.  C  Deaver  has  operated  on  another 
similar  case,  at  the  Episcopal  Hospital;  chemical  study  of  the  calculi  removed  from 
the  appendix  proved  them  to  be  gall-stones. 
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bladder,  or  into  one  of  the  adjacent  hollow  viscera,  such  as  the 
stomach,  the  duodenum  or  the  colon.  If  they  become  lodged 
in  the  cystic  duct,  there  will  be  a  resultant  closure  of  that  channel 
either  complete  or  partial,  with  simple  hydrops  or  empyema  of  the 
gall-bladder,  depending  upon  the  nature  and  virulence  of  the  in- 
vading organsim.  At  times  the  inflammation  will  subside  and 
the  cystic  duct  remain  partially  patent,  so  that  there  wih  be  a 
discharge  of  the  contents  of  the  gall-bladder  and  a  return  to 
comparatively  normal  conditions.  The  presence  of  the  stone  in 
the  duct  will  encourage  subsequent  infections,  as  it  will  always  act 
as  an  irritant;  it  is  less  apt  to  do  this  if  it  becomes  encysted  bv 
being  covered  by  the  swollen  mucous  membrane  or  by  forming  a 
pocket  or  diverticulum  for  itself.  The  effect  of  such  imprison- 
ment of  the  stone  is  to  cause  a  deviation  of  the  channel  and  con- 
sequent interference  with  the  natural  to-and-fro  motion  of  the  bile. 

The  stone  may  become  lodged  in  the  common  duct  and  may  re- 
main there  an  indefinite  period  without  giving  rise  to  any  symptoms. 
On  the  other  hand,  it  may  cause  complete  and  temporary  or  partial 
and  permanent  obstruction  of  the  duct,  with  damming  up  of  the 
bile,  changes  in  the  gall-bladder  and  liver,  intermittent  icterus,  etc. 

In  a  series  of  549  cases  of  cholelithiasis,  operated  upon  by  the 
senior  author  at  the  German  Hospital,  the  concretions  were  found 
in  the  following  locations : 

In  the  gall-bladder  alone  in 316  or  57.  5  per  cent. 

In  the  gall-bladder  and  cystic  duct 63  or  11 .4  per  cent. 

In  the  gall-bladder  and  common  duct 60  or  10.9  per  cent. 

In  the  gall-bladder  and  hepatic  duct i  or  0.18  per  cent. 

In  the  gall-bladder,  cystic  duct  and  common 

duct 3  or  0.5  per  cent. 

In  the  gall-bladder,  common  duct  and  he- 
patic duct 4  or  0.7  per  cent. 

In  the  cystic  duct  alone 41  or  7.4  per  cent. 

In  the  cystic  and  common  duct i  or  o.  18  per  cent. 

In  the  common  duct  alone 37  or  6.7  per  cent. 

In  the    gall-bladder,    cystic    duct,    common 

duct,  and  hepatic  duct 5  or  0.9  per  cent. 

In  the  common  and  hepatic  ducts 10  or  1.8  per  cent. 

In  adhesions  surrounding  the  gall-bladder.  .  .  4  or  0.7  percent. 

Location  of  stone  not  mentioned  in 4  or  0.7  per  cent. 

Weeks  refers  to  a  series  of  ninty-nine  cases  in  which  the  con- 
cretions were  found  in  the  gall-bladder  alone  in  84  per  cent.;  in 
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the  gall-bladder  and  common  duct  in  lo  per  cent.;  in  the  common 
duct  alone  in  5  per  cent. 

Of  far  greater  importance  than  the  mere  presence  of  the 
stones  in  any  case  of  cholelithiasis  is  the  infection  that  may 
be  added.  While  it  is  probably  true  that  a  number  of  those 
patients  who  possess  gall-stones  never  present  symptoms  severe 
enough  to  call  their  attention  to  the  biliary  tract  it  is  undoubtedly 
a  fact  that  these  concretions  render  persons  so  affected  more 
liable, to  infection  of  the  biliary  tract  than  are  those  who  are  free 
from  gall-stones.  Of  476  patients  with  disease  of  the  biliary  tract, 
operated  upon  by  the  senior  author,  389  or  81.7  per  cent,  had 
gall-stones.  When  infection  is  added  to  existing  biliary  calculi, 
the  resulting  pathological  lesions  will  depend  upon  the  virulence 
of  the  invading  micro-organism  and  the  modifying  resistance  of 
the  patient.  They  will  vary  from  a  mild  condition  of  catarrhal 
inflammation  to  a  most  rapid,  wide-spreading  gangrenous  process. 
Lesions  in  all  parts  of  the  biliary  tract  and  adjacent  structures  may 
be  produced  which  will  result  in  impairment  of  health  if  not  in 
the  death  of  the  patient.  As  Kehr  says:  "Gall-stone  disease 
enters  upon  a  period  of  latency  and  can  in  this  quiescence  repose 
until  death  puts  the  man  to  sleep  in  the  eternal  rest  of  the  grave." 

Any  of  those  lesions  discussed  in  the  previous  section  (Chole- 
cystitis and  Cholangeitis)  may  arise  in  cases  of  cholelithiasis;  but 
the  pathological  processes  in  cholelithiasis  are  more  or  less  modi- 
fied by  the  previous  inflammation  of  the  bile-passages,  and  by 
the  mechanical  action  of  the  calculi.  The  gross  pathological 
lesions  found  in  a  series  of  538  cases  of  cholelithiasis  operated 
upon  by  the  senior  author  at  the  German  Hospital  were  as  follows: 

Lesions  in  538  Cases  of  Cholelithiasis 

Cases.  Pee.  Cent. 

Cholecystitis,  mild  or  absent^ 328  60. 9 

Cholecystitis,  acute,  with  catarrh,  ulceration  or  gangrene^...  166  30.8 

Hydrops  of  the  gall-bladder 26  4.8 

Carcinoma  of  the  gall-bladder 7  1.3 

Pericholecystitis  with  abscess 7  1.3 

Contracted  gall-bladder,  embedded  in  the  liver i  0.18 

Cholecysto-gastric  fistula 2  0.36 

Adenomatous  degeneration  involving  liver i  0.18 

538  99.82 

1  In  forty-seven  cases  there  was  chronic  inflammation  and  contraction  of   the 
gall-bladder. 

2  In  sixty-four  of  these  cases  pus  was  present  in  the  gall-bladder  (empyema). 
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In  the  vast  majority  of  cases  the  attention  of  the  patient  is 
first  called  to  the  presence  of  gall-stones  by  a  new  invasion  of  the 
biliary  tract  by  bacteria,  or  by  an  acute  exacerbation  of  a  chronic 
inflammation.  The  acute  attack  may  be  very  mild  and  fleeting 
in  its  course  and  may  subside  so  rapidly  that  it  may  soon  pass 
entirely  from  the  patient's  memory.  With  each  attack,  however, 
changes  occur  in  the  gall-bladder  causing  that  viscus  to  pass 
through  the  various  stages  of  inflammation  until  it  finally  becomes 
contracted,  with  marked  thickening  of  its  walls.  During  the 
progress  of  these  inflammatory  processes,  the  gall-bladder  may 
change  very  decidedly  in  shape  and  size.  Distinct  pockets  or 
diverticula  are  formed  in  some  instances;  or  a  contracting  cicatrix 
will  cause  an  hour-glass  formation;  at  other  times  the  viscus  will 
almost  disappear,  its  remnant  forming  a  tight  capsule  or  covering 
for  one  or  more  calculi.  These  anomalies  have  been  discussed  at 
page  42. 

In  so-called  ^^  simple  cholelithiasis  "  the  symptoms  of  which 
are  in  reality  due  to  a  chronic  catarrhal  cholecystitis,  the  changes 
in  the  walls  of  the  gall-bladder  may  or  may  not  be  very  marked. 
There  may  be  slight  enlargement  of  the  organ  with  some  thicken- 
ing of  its  walls.  The  mucous  membrane  usually  is  somewhat 
thickened,  possibly  oedematous  and  injected.  As  a  rule  the  bile 
is  thicker  than  normal,  ropy,  and  dark  in  color.  These  conditions 
are  not  serious  and  usually  subside  so  soon  as  the  excitants  of  the 
infection,  the  gall-stones,  have  been  removed.  In  the  absence  of 
operative  interference  the  gall-bladder  and  cystic  duct  only  in  the 
rarest  instances  clear  themselves  of  calculi;  in  such  circumstances 
the  bladder  and  duct  may  resume  their  normal  condition.  Even 
when,  after  the  subsidence  of  an  exacerbation,  the  concretions 
remain  in  the  gall-bladder  and  cystic  duct,  or  in  the  gall-bladder 
alone,  the  pathological  lesions  present  may  be  such  that  they 
will  not  for  many  years  give  rise  again  to  symptoms  pointing  to 
gall-bladder  trouble. 

This  condition  is  well  illustrated  in  the  following  case: 

"Latent"  Gall-stones;  Acute  Cholecystitis,  Recurrent; 
Cholecystectomy.     Recovery. 

A.  K.,  female,  aged  fifty-four,  admitted  to  the  German  Hospital  April  27, 
1907.     Married  thirty-five  years.     Father,  uncle  and  grandfather  died  of 
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carcinoma;  one  aunt  living  with  carcinoma;  mother  died  of  haemoptysis. 
Menstrual  history  negative.  Two  pregnancies.  Menopause  at  forty-seven. 
Has  had  measles,  diphtheria,  varioloid,  typhoid  fever,  and  pneumonia. 
Tj'phoid  attack  twenty-nine  years  ago. 

Present  Illness. — First  attack  of  sharp  pain  in  epigastrium  and  over  gall- 
bladder region  in  1872,  when  nineteen  years  of  age.  The  attack  began  on 
the  sixth  day  of  puerperium  about  midnight  and  was  very  severe,  the  pain 
being  referred  around  the  left  costal  margin  to  a  point  between  the  scapulae, 
and  being  accompanied  by  nausea.  The  pain  was  so  severe  that  morphia  was 
required.  Had  had  attacks  similar  to  above  at  irregular  intervals  since  1872, 
with  periods  of  quiescence  for  five  or  ten  years.  The  longest  interval  between 
these  attacks  was  seventeen  years.  The  last  attack  began  early  on  March  31, 
1907.  Pain  very  severe,  referred  around  each  costal  margin  and  to  each 
scapula. 

On  Admission. — Heart  and  lungs  negative.  Liver  dullness  extends  from 
sixth  intercostal  space  to  two  fingers'  breadth  below  costal  margin.  Pear- 
shaped  tumor  can  be  palpated  in  gall-bladder  region;  tumor  tender  and  moves 
with  respiration. 

Operation. — April  27,  1907.  Ether  anaesthesia.  Incision  through  right 
rectus  muscle.  Stomach  and  pylorus  normal;  liver  studded  with  whitish, 
elevated,  circumscribed  areas;  gall-bladder  enlarged;  calculi  felt  in  gall- 
bladder and  in  cystic  duct.  Gall-bladder  opened  and  stones  removed.  As 
it  was  impossible  to  remove  those  in  the  cystic  duct,  the  gall-bladder  and  cys- 
tic duct  were  removed. 

Pathological  Report. — Chronic  and  acute  inflammation  of  the  gall-bladder. 

Patient  discharged  in  good  health,  May  13,  1907. 

The  Cholesterin  Gall-bladder.- — Moynihan  has  given  this 
name  to  certain  gall-bladders  whose  walls  seem  normal  on  casual 
inspection,  and  the  mucous  lining  of  which  feels  healthy  to  the 
palpating  finger.  The  contents  are  the  usual  dark  and  tarry  bile 
of  the  "stagnant  gall-bladder";  but  on  close  inspection  there  are 
found  imbedded  in  the  mucosa  quantities  of  cholesterin,  as  fine  as 
sand;  this  infiltration  of  the  mucosa  stops  abruptly  at  the  cystic 
duct.  Sometimes  minute  crystals  of  cholesterin  may  be  seen 
glistening  on  the  gauze  with  which  the  gall-bladder  contents 
have  come  in  contact;  and  these  will  give  a  clue  to  the  true 
condition  of  the  gall-bladder  walls.  It  will  be  recalled  that 
according  to  Aschoff  and  Bacmeister  pure  cholesterin  stones  may 
be  formed  without  bacterial  action;  and  Moynihan  considers 
such  gall-bladders  as  these  typical  examples  of  such  manufactories. 
The  cholesterin  sand  cannot  be  removed.  The  gall-bladder  must 
be  extirpated. 
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Pericholecystitis. — When  the  infection  is  of  a  more  virulent 
type,  the  resulting  pathological  lesions  will  also  be  of  more  mo- 
ment. The  inflammation  will  extend  through  the  walls  of  the  gall- 
bladder and  affect  the  visceral  peritoneum,  a  pericholecystitis 
resulting.  After  reaching  the  peritoneum,  the  inflammation  may 
extend  to  all  of  the  adjacent  viscera,  resulting  in  adhesions  matting 
together  the  gall-bladder,  the  omentum,  the  colon,  the  duodenum, 
the  liver,  the  stomach,  and  the  ileum  into  an  unrecognizable  mass. 
The  acute  inflammation  may  again  subside  but  the  changes 
wrought  will  be  lasting.  Permanent  alterations  in  the  gall-bladder 
will  be  noted,  and  even  if  the  concretions  within  the  gall-bladder 
remain  more  or  less  quiescent  after  the  subsidence  of  the  in- 
flammation, symptoms  of  distressing  nature  will  persist,  due  to 
the  adhesions  and  the  effect  of  their  contraction. 

Perforation  of  the  gall-bladder  is  a  rare  event  in  cases  of  cholelithi- 
asis, probably  because  the  walls  of  the  gall-bladder  have  become 
resistant  from  the  long-standing  infection,  which  from  the  first 
has  been  of  a  low  grade  of  virulence.  If,  however,  a  virulent 
infection  is  added  to  a  gall-bladder  already  containing  calculi, 
perforation  may  occur  precisely  as  in  non-calculous  phlegmonous 
cholecystitis  (page  55).  In  the  case  of  calculous  cholecystitis, 
however,  the  long  duration  of  a  mild  infection  or  the  recurrence  of 
attacks  of  subacute  inflammation  usually  has  been  suflicient  to 
produce  pericholecystic  adhesions,  so  that  perforation  into  the 
unprotected  peritoneal  cavity  is  extremely  rare.  Thus  when  a 
perforation  occurs,  the  contents  of  the  gall-bladder,  and  not 
unfrequently  the  calculi  themselves,  are  discharged  into  the 
surrounding  adhesions,  forming  a  pericholecystic  abscess,  or  even 
into  some  adjoining  hollow  viscus  (stomach,  duodenum,  colon) 
if  the  portion  of  the  gall-bladder  affected  by  perforation  has  been 
closely  adherent  to  such  organ,  and  the  sloughing  or  ulcerative 
process  has  not  been  arrested  spontaneously  before  penetrating 
the  walls  of  the  adherent  viscus.  Sometimes  the  gall-bladder 
ulcerates  into  the  liver,  and  an  intrahepatic  abscess  results.  In  a 
few  instances  the  adhesions  will  be  very  slight,  a  mere  "cob-web," 
and  the  stone  or  stones  will  appear  to  hang  upon  the  external 
surface  of  the  gall-bladder.  If  the  perforation  has  taken  place 
into  a  mass  of  adhesions,  a  tumesence  will  be  formed  involving 
any  part  or  all  of  the  upper  right  quadrant  of  the  abdominal 
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cavity;  the  inflammation  may  extend  upward  toward  the  dia- 
phragm, forming  a  subphrenic  abscess;^  it  may  burrow  toward  the 
right  kidney  space  and  simulate  very  closely  a  perinephric  abscess 
of  renal  or  spinal  origin.  Two  such  cases  have  been  reported  by 
Estes:  the  true  origin  of  the  condition  was  recognized  only  after 
exploratory  incision.  A  rather  unusual  course  for  the  pus  to 
take  in  these  instances  has  been  reported  by  Jones:  in  this  case 
the  pus  burrov/ed  through  a  mass  of  adhesions  into  the  right 
kidney  space,  forming  a  perinephric  abscess;  and  this  abscess 
opened  into  the  pelvis  of  the  kidney,  biliary  calculi  being  passed 
from  the  urinary  bladder.  Communications  of  the  biliary  pas- 
sages with  the  pleural  cavity  and  bronchi  are  considered  in 
connection  with  the  subject  of  biliary  fistulae  (page  144). 

A  large  majority  of  ulcerative  perforations  of  the  gall-bladder 
occur  in  those  cases  which  have  been  neglected  after  the  onset 
of  the  acute  attack.  When  the  infection  is  very  virulent  it  may 
be  possible  for  the  succeeding  steps  of  inflammation,  ulceration, 
and  perforation  to  occur  so  rapidly  that  operative  treatment 
cannot  be  instituted;  but  usually  the  course  of  the  inflammation 
is  slow  enough  to  allow  the  removal  of  the  calculus  or  calculi 
with  drainage  of  the  gall-bladder  or  cholecystectomy.  Early 
operative  treatment  of  gall-stone  cases  would  in  the  majority  of 
instances  prevent  the  occurrence  of  perforation  of  the  gall-bladder 
and  its  numerous  sequels. 

Calculi  in  Gall-bladder;  Pericholecystic  Abscess  ^^^THouT  Perfora- 
tion.    Cholecystostoiiiy.     Recovery. 

W.  B.,  male,  age  forty-five  years;  admitted  to  the  German  Hospital 
October  10,  1904.  Never  had  typhoid  fever.  Had  "intermittent  fever" 
eleven  years  ago.  For  past  three  years  has  had  colicky  pains  in  gall-bladder 
region  with  tenderness;  no  nausea  or  vomiting.  Never  was  jaundiced; 
stools  never  clay-colored.  For  past  two  months  pain  has  been  severe,  but 
no  typical  biliary  colic. 

Examination. — ^Liver  extends  3  inches  below  ribs.  ]\Iass  size  of  lemon 
palpable  in  gall-bladder  region.  Marked  tenderness  over  mass.  CEdema  of 
abdominal  wall  over  mass.  Haemoglobin,  64  per  cent.;  R.  B.  C.,  3,700,000 
W.  B.  C.,  7,600. 

Operation,  by  Dr.  Deaver.  Ether  anaesthesia.  Incision  splitting  fibres 
of  upper  right  rectus  muscle.     Adhesions  and  plastic  exudate  between  gall- 

1  This  is  much  more  often  secondary  to  suppurative  hepatitis  (page  164), 
though  VioUet  has  recorded  a  case  without  direct  invasion  of  the  liver. 
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bladder,  stomach,  liver,  transverse  colon  and  duodenum.  Two  small  ab- 
scesses found,  one  subhepatic  and  one  in  adhesions  between  gall-bladder  and 
stomach.  Gall-bladder  enlarged,  walls  thickened.  Contained  few  calculi 
and  pus.  Adhesions  broken  up,  abscess  cavities  cleaned  out,  concretions 
removed.  Gall-bladder  and  abscess  cavity  drained  with  rubber  tube  and 
gauze,  respectively.     Recovery. 


Calculi  in  Gall-bladder;  Ulcerative  Cholecystitis  without  Per- 
foration; Subhepatic  Abscess;  Cholecystostomy.     Recovery. 

C.  S.,  female,  aged  fifty-seven  years;  admitted  to  German  Hospital 
October  19,  1905.  Family  history  negative.  Never  had  enteric  fever. 
For  two  years  had  complained  of  indigestion,  "biliousness,"  and  epigastric 
distress.  For  seven  months  had  severe  pain  near  right  costal  margin,  referred 
to  back  and  groin  and  recurring  at  irregular  intervals.  On  admission  pain 
referred  to  groin,  but  not  to  back  or  shoulder.  Vomiting  present.  Had  not 
been  free  from  jaundice  for  some  time. 

Examination. — Tumor  presents  beneath  right  costal  margin,  very  tender 
on  palpation.  Tumor  has  cystic  feel,  and  moves  with  respiration.  Liver 
extends  from  sixth  rib  to  umbilicus. 

Operation,  by  Dr.  Deaver.  Ether  anaesthesia.  Incision  splitting  fibres 
of  the  upper  right  rectus.  Adhesions  between  gall-bladder,  omentum  and 
colon,  and  between  parietal  peritoneum  and  liver.  Gall-bladder  distended 
and  seat  of  ulcerative  inflammation.  About  200  calculi  in  gall-bladder. 
Adhesions  broken  up,  revealing  abscess  beneath  liver  containing  about  200 
c.c.  of  bile-stained  pus.  Pus  wiped  away,  calculi  removed,  gall-bladder 
drained  with  tube,  and  abscess  cavity  with  gauze.     Recovery. 

Calculi  in  Common  Duct;  Perforation  of  Gall-bladder  into  Liver; 
Subphrenic  Abscess;  Abscess  in  Gastro-hepatic  Omentum. 
Drainage  of  Gall-bladder  and  Common  Duct.  Death  from 
Septicemia. 

D.  E.,  male,  aged  forty-one  years;  admitted  to  the  German  Hospital 
November  9,  1905.  Has  had  stomach  and  liver  trouble  at  irregular  intervals 
for  past  twenty  years.  Attack  of  heart  trouble  four  years  ago.  Complains 
of  dull  pain  below  ensiform,  which  began  eleven  days  ago.  Pain  referred  to 
back  and  to  right  iliac  fossa.     Vomited  once. 

Examination. — ^Liver  extends  from  fourth  rib  to  costal  margin.  Tender- 
ness in  epigastrium  and  over  gall-bladder.  Rigidity  over  gall-bladder. 
Respirations  upper  thoracic  and  principally  left  sided. 

Operation,  by  Dr.  Deaver.  Ether  anaesthesia.  Incision  splitting  fibres 
of  upper  right  rectus.  Adhesions  throughout  right  hypochondrium.  Gall- 
bladder enlarged  but  collapsed.  Communication  between  gall-bladder  and 
abscess  under  diaphragm.     Abscesses  in  liver,   and  pus  in  gastro-hepatic 
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omentum.  Three  calculi  in  common  duct.  Pus  evacuated;  calculi  removed 
from  common  duct  by  incision;  gall-bladder  and  common  duct  drained  by 
separate  tubes;  gauze  drain  to  subhepatic  space.  Death  twenty-five  days 
after  operation  from  speticaemia  and  exhaustion.     No  autopsy. 

Perforation  of  the  gall-bladder  into  the  free  peritoneal  cavity 
usually  results  in  a  rapidly  spreading  peritonitis.  Very  seldom 
does  it  happen  that  the  extravasated  bile  is  sterile,  or  so  slightly 
infectious  as  to  produce  no  acute  inflammatory  reaction.  Garre, 
in  1904,  found  reports  of  about  fifty  cases  of  perforation  of  the 
gall-bladder  or  ducts  in  cases  of  cholelithiasis:  in  thirty- three 
cases  the  perforation  occurred  in  the  gall-bladder,  in  one  in  the 
hepatic  duct,  in  five  in  the  common  duct,  and  in  four  in  the 
cystic  duct;  while  in  the  remaining  cases  the  site  of  perforation 
was  not  mentioned.  It  is  our  impression  that  the  perforation 
usually  is  at  or  near  the  neck  of  the  gall-bladder  in  calculous 
cases,  while  in  non-calculous  cases  the  perforation  is  more  apt  to 
be  near  the  fundus  of  the  gall-bladder. 


Cholelithiasis;  Perforation  of  Gall-bladder  into  free  Peritoneal 
Cavity;  Diffuse  Peritonitis.     Cholecystostomy.     Recovery. 

M.  A.,  female,  aged  sixty-three  years;  admitted  to  the  German  Hospital 
May  15,  191 2.  Chief  complaint:  great  pain  in  center  of  body,  back  and 
front;  it  extended  from  the  shoulder  blades  down  as  far  as  level  of  pubis. 

Previous  History. — Patient  has  had  ten  children  and  three  miscarriages. 
Husband  living  and  well.  Patient  had  "indigestion"  twenty  years  ago, 
and  "catarrh  of  the  bowels"  thirty  years  ago.  About  this  same  time  she 
had  a  very  severe  attack  of  "malaria."  This  lasted  for  one  year,  having  chills 
every  other  day,  but  did  not  stay  in  bed.  Her  indigestion  was  so  bad 
that  she  could  and  would  eat  only  starch,  eating  a  pound  a  day  of  ordinary 
washing  starch;  at  times  would  eat  only  camphor.  Was  hungry  always, 
but  would  eat  very  little  for  fear  of  causing  indigestion.  Often  had  attacks 
of  "pleurisy." 

Present  Illness. — In  December,  191 1,  had  very  loose  bowels,  and  vomited 
for  a  week.  This  attack  was  thought  to  be  brought  on  by  eating  cold  meat. 
In  April,  191 2,  she  had  pain  in  center  of  her  trunk,  front  and  back,  for  one 
entire  day,  and  was  sore  for  a  week  afterward.  May  11  she  had  soreness  in 
lower  abdomen,  this  spread  all  over  the  trunk,  and  caused  her  to  vomit 
until  May  15.  About  4  A.  M.,  May  14  she  developed  a  very  severe  pain  in 
the  lower  abdomen;  it  came  suddenly  and  did  not  yield  to  sedatives.  The 
next  day  the  abdomen  was  greatly  distended  and  she  was  sent  to  the  hospital. 

E.xaviination. — Abdomen  greatly  distended,  bowels  have  not  moved  for 
four  days.     No  peristalsis  audible 
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Operation  by  Dr.  Ross,  day  of  admission.  Ether  anaesthesia.  Longi- 
tudinal incision  through  upper  right  rectus.  Free  fluid  spurted  on  openiiig 
peritoneal  cavity.  Fluid  looked  like  bile,  and  some  was  found  in  pelvis 
which  looked  like  pus.  About  250  gall-stones  were  taken  out  of  peritoneal 
cavity  and  gall-bladder.  The  calculi  were  all  sizes  and  shapes;  the  largest 
about  the  size  of  a  hickory  nut.  The  gall-bladder  presented  a  perforation. 
It  was  inflamed  and  quite  large  and  thickened,  having  adhesions  in  many 
places.  The  bile-ducts  were  patulous.  Gall-bladder  drained  with  tube, 
and  subhepatic  space  drained  with  gauze  and  tube.  Pelvis  drained  through 
suprapubic  stab-wound.  Recovery  uneventful,  fistula  closing  in  six  or 
seven  weeks. 

Hydrops  of  the  Gall-bladder,  already  discussed  at  page  51, 
also  occurs  when  a  calculus  becomes  so  fixed  in  the  cystic  duct 
that  the  lumen  of  the  channel  is  occluded.  The  effect  on  the 
gall-bladder  is  the  same  as  when  this  duct  is  occluded  by  cica- 
tricial contraction,  but  there  is  much  greater  likelihood  of  patulency 
being  restored  in  the  former  than  in  the  latter  case.  In  some 
instances  the  stone  will  cause  sacculation  of  the  duct,  the  channel 
being  markedly  deviated  around  the  obstruction.  When  the 
obstruction  is  complete  the  gall-bladder  becomes  distended  with 
a  clear  mucoid  fluid,  the  secretion  of  the  mucous  membrane. 
In  cases  of  hydrops  there  is  seldom  more  than  one  calculus  present 
— that  causing  the  obstruction.  This  is  a  radial  cholesterin  stone; 
for  other  (secondary)  calculi  to  form  it  would  be  necessary, 
according  to  Aschoff  and  Bacmeister,  for  bile  to  be  present. 
Since  both  in  experimental  ligation  of  the  cystic  duct,  and  in 
malignant  obstruction  of  the  cystic  duct  (lesions  presenting  the 
same  mechanical  conditions  as  impaction  of  a  stone)  the  gall- 
bladder rarely  becomes  distended  (hydrops),  but  usually  shrivels 
up,  it  is  assumed  by  Aschoff  and  Bacmeister  that  in  cases  where 
hydrops  does  occur  there  must  be  some  factor  in  addition  to  the 
mechanical  closure  of  the  duct  and  they  suggest  that  perhaps 
there  is  a  low-grade  haematogenous  infection  present. 

Calculi  in  the  common  duct  cause  pathological  lesions  that 
are  far  more  serious  than  those  produced  by  stones  in  any  other 
situation.  The  condition  becomes  systemic  rather  than  local, 
from  the  direct  influence  on  the  physiological  activities  of  the 
hepatic  ducts  and  their  radicles,  through  absorption  by  the 
lymphatics  along  the  duct;  and  through  the  effect  on  the  gastro- 
intestinal tract  by  interference  with  the  functions  of  the  pan- 
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creas  and  the  intestines.  In  exceptional  cases  no  systemic  effect 
is  produced,  the  stone  remaining  in  the  duct  or  passing  through 
it  into  the  duodenum  without  giving  rise  to  other  than  transitory 
symptoms,  and  no  serious  pathological  lesions  resulting. 

The  relative  frequency  of  stones  in  the  common  duct  is  shown 
by  the  table  at  page  67.  Although  they  were  found  in  the  com- 
mon duct  alone  in  not  quite 
7  per  cent,  of  cases,  yet  in 
over  21  per  cent,  of  all  cases 
there  were  some  calculi  in 
this  situation.  Robson 
found  calculi  present  in  the 
common  duct  in  over  39  per 
cent,  of  patients  under  his 
care.  The  more  careful  the 
search,  and  the  more  ex- 
perienced the  surgeon,  the 
oftener  will  stones  be  found 
in  the  deeper  ducts.  As 
Terrier  said,  biliary  surgery 
tends  to  become  more  and 
more  "canaliculaire." 

The  position  of  the  stones 
in  the  common  duct  varies 
from  its  beginning  to  its  ter- 
mination in  the  ampulla  of 
Vater.  Courvoisier  found 
the  stone,  in  an  analysis  of 


Fig.  5. — Diagram  to  show  Various  Sites 
OF  Biliary  Calculi. 


123  cases, 

At   the   commencement  of   the   duct  in  seventeen  cases. 

In  the  middle  part  of  the  duct  in  nineteen  cases. 

Near  the  retroperitoneal  part  of  the  duodenum  in  twenty 

cases. 
At  the  ampulla  of  Vater  in  forty-one  cases. 
Scattered   along   the   entire   common   duct   in   twenty-six 

cases. 

Langenbuch  says  that  in  two-thirds  of  the  cases  the  stone  is  in 
the  duodenal  portion  of  the  common  duct.     A  calculus  not  infre- 
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quently  projects  into  the  duodenum  through  the  opening  of  the 
ampulla  of  Vater.  Calculi  in  this  situation  usually  are  small; 
indeed  Moynihan  claims  that  the  further  down  in  the  duct  the 
calculus  is  found,  the  smaller  it  is  apt  to  be,  the  larger  stones 
almost  invariably  being  found  in  the  upper  portion  of  the  duct. 

As  already  stated,  the  vast  majority  of  biliary  calculi  originally 
form  in  the  gall-bladder,  and  are  thence  discharged  into  the 
cystic,  and  eventually  into  the  common  bile-duct;  and  when 
the  first  stone  has  become  impacted  in  the  common  duct,  all 
others  descending  from  the  gall-bladder  will  be  dammed  up  behind 
it,  until  the  complete  chain  may  reach  beyond  the  orifice  of  the 
cystic  duct  and  fill  the  hepatic  ducts  also.  It  is  of  course  not 
impossible,  when  a  stone  once  has  lodged  in  the  common  duct, 
that  other  calculi  not  derived  from  the  gall-bladder  may  be 
formed  subsequently  in  the  ducts  on  the  hepatic  side  of  the 
obstruction.  Such  calculi,  however,  are  almost  invariably  bili- 
rubin calcium  stones,  originally  of  very  minute  size  (sand),  which 
have  descended  from  the  intrahepatic  ducts,  and  which  subse- 
quently increase  in  size  by  lamination. 

The  number  of  stones  in  the  common  duct  varies  from  one  to 
an  indefinite  number.  Though  Courvoisier  found  a  single  calcu- 
lus present  in  two- thirds  of  all  cases  of  common  duct  lithiasis,  yet 
at  operation  it  is  much  more  usual  to  find  multiple  calculi.  Rob- 
son  in  one  case  recovered  as  many  as  eighty-eight  stones  from  the 
common  duct.  The  greatest  number  removed  from  the  common 
duct  by  the  senior  author  is  258.  The  history  of  this  patient  is 
of  interest  also  in  showing  the  size  to  which  the  common  duct  may 
be  dilated. 

F.  X.,  female,  aged  thirty-four  years.  Admitted  to  the  German  Hospital, 
January  16,  1910.  Family  history  iiega.tiwe.  Fast  history  negative.  Has  had 
five  children;  never  has  had  typhoid  fever.  Fresent  illness:  for  about  nine 
years  has  been  troubled  with  indigestion,  having  epigastric  pain  with  a 
sensation  of  stoppage  of  food  in  this  region;  much  eructation  of  gas.  Since 
October,  1907,  has  been  having  irregular  attacks  of  pain  in  right  hypochon- 
drum,  occurring  about  once  in  two  months.  The  pain  at  times  is  very  severe, 
radiating  to  the  back  and  spine,  and  requiring  morphine  for  its  relief.  Last 
attack  began  January  10,  19 10,  and  then  for  the  first  time  patient  became 
jaundiced.  The  pain  is  unaffected  by  posture  or  eating.  Has  seldom  been 
nauseated,  seldom  vomited.  Since  onset  of  jaundice  stools  have  been  clay- 
colored.     Patient  was  under  treatment  at  Carlsbad  for  three  months  last  year. 
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Physical  Examination. — Well  developed  and  nourished.  Complexion 
markedly  jaundiced,  of  a  lemon  tint.  Liver  dullness  extends  to  costal 
margin.  Mass  felt  under  costal  margin  in  mid-clavicular  line,  small  in  size 
and  tender.  Slight  rigidity.  No  other  mass.  No  abdominal  distention. 
Haemoglobin  82  per  cent.;  R.  B.  C.  3,410,000;  W.  B.  C,  8,150.  Coagulation- 
time  ten  minutes.  Urine  contains  few  granular  and  hyaline  casts.  Bile  test 
strongly  positive.  Cammidge  reaction  positive.  Stool:  well-formed  masses 
of  fatty  consistency,  white,  acid;  occult  blood  negative;  soaps,  fatty  acid 
crystals,  fat,  bacteria,  small  amount  of  vegetable  material,  few  leukocytes 
and  epithelial  cells. 

Operation. — Ether  anaesthesia.  Incision  through  upper  right  rectus. 
Adhesions  between  gaU-bladder  and  omentum.  Adhesions  freed  and  ligated. 
Gall-bladder  incised  and  fifty-five  stones  removed.  Common  duct  found  to 
be  distended  to  size  of  small  intestine  and  filled  with  bile  and  calculi.  BUe 
removed  with  hypodermic  needle.  Duct  incised  and  258  stones,  varying  in 
size  from  a  miUet  seed  to  a  large  pea,  were  found.  Obstruction  found  in 
ampulla  and  stone  size  of  hickory  nut  removed  in  pieces,  with  the  scoop. 
Gall-bladder,  common  and  hepatic  ducts  drained. 

Patient  made  a  quick  recovery.  Drainage  fistula  completely  closed  and 
jaundice  was  almost  absent  by  time  of  discharge  from  the  hospital,  twenty- 
seven  days  after  operation. 

Complete  occlusion  of  the  common  duct  by  a  stone  is  compara- 
tively rare;  partial  obstruction  is  much  more  common.  In  many 
instances  the  gall-stone  remains  in  the  duct  without  causing  any 
definite  symptoms  of  obstruction,  its  presence  in  the  duct  being 
discovered  only  at  the  time  of  operation  undertaken  for  suspected 
stones  in  the  gall-bladder.  When  obstruction  takes  place  there 
occurs  a  damming  up  of  bile  with  dilatation  of  the  common  and 
hepatic  ducts  and  their  radicles.  Dilatation  of  the  duct  will 
occur  gradually  to  such  an  extent  that  the  bile  may  escape  around 
the  stone  or  stones,  with  consequent  decrease  of  the  jaundice. 
This  intermittent  type  of  jaundice  was  explained  by  Fenger  by 
assuming  that  the  calculus  acted  as  a  ball-valve  in  the  common 
duct,  floating  loose  so  soon  as  a  sufficient  accumulation  of  bile 
had  occurred  behind  it,  and  again  becoming  impacted  as  this 
bile  escaped  on  the  temporary  relief  of  obstruction.  But  this 
purely  mechanical  explanation  is  invalidated  by  later  operative 
experience  which  has  shown  that  in  many  of  such  cases,  if  not  in 
all,  the  stone  is  so  firmly  fixed  in  the  duct  that  by  no  stretch  of 
the  imagination  could  it  have  been  assumed  to  have  been  acting 
as  a  ball-valve. 
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In  the  patient  whose  history  is  noted  above,  the  common  duct 
equalled  the  small  intestine  in  size;  Langenbuch  refers  to  a  case 
recorded  by  Schiippell  in  which  the  diameter  of  the  common 
duct  was  5  cm.;  and  Moynihan  (loc.  cit.,  page  188)  mentions  a 
specimen  in  the  Museum  of  Guy's  Hospital  in  which  the  diameter 
of  the  common  duct  measured  6  inches.  This  dilatation  of  the 
common  duct  may  be  saccular,  but  usually  is  cylindrical. 

Saccular  cystic  dilatation  of  the  common  bile-duct  is  compara- 
tively rare;  the  condition  sometimes  is  described  as  a  cyst  of  the 
common  bile-duct.  Lavenson  was  able  to  find  only  twenty-eight 
cases  in  the  literature,  to  which  he  added  another.  It  is  much 
more  frequent  in  the  female  than  the  male,  the  proportion  being 
about  8  to  I.  In  the  cases  collected  by  Lavenson  the  age  was 
stated  in  twenty- two  instances;  the  average  was  fifteen  years 
and  eight  months.  Two  patients  were  under  one  year  of  age 
and  two  were  between  forty  and  fifty  years  of  age. 

The  underlying  cause,  as  noted  above,  is  some  form  of  ob- 
struction or  obliteration  of  the  duct  on  the  distal  side  of  the 
enlargement.  In  the  young  this  obstruction  may  be  due  to  a 
congenital  condition  in  which  there  is  either  a  valve-like  fold 
at  the  duodenal  end  of  the  duct  or  an  angular  insertion  of  the 
duct  into  the  duodenum.  Congenital  obliteration  of  the  common 
duct  (page  39)  might  give  rise  to  such  a  cystic  formation,  were 
life  prolonged  a  sufficient  length  of  time.  In  nineteen  of  the  cases 
collected  by  Lavenson  the  causes  of  the  obstruction  were  as 
follows:  gall-stones  in  three;  papilloma  in  one;  myomyxomatous 
polyp  in  one;  scirrhous  pancreatitis  in  two;  catarrhal  cholangeitis 
in  one;  a  simple  stenosis  or  obliteration  of  the  peripheral  end  of  the 
lumen  in  six;  a  valve-like  fold  or  angular  insertion  of  the  duodenal 
end  of  the  lumen  in  five.  Lavenson  states  that  in  addition  to  the 
obstruction  of  the  lumen  of  the  duct,  a  general  weakness  of  the 
musculature  of  the  duct  is  present.  Schlossmann  has  collected 
sixteen  cases  of  what  he  considers  "idiopathic"  cystic  dilatation  of 
the  common  duct. 

The  dilatation  of  the  duct  may  vary  from  that  of  the  index 
finger  to  a  cyst  of  enormous  size.  Weiss  reports  a  case  in  which 
the  dilated  duct  contained  800  c.c.  of  slightly  cloudy  biliary  fluid. 
It  simulated  an  echinococcus  cyst. 

The  symptoms  of  cystic  dilatation  of  the  common  duct  are 
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those  of  obstruction  to  the  normal  flow  of  bile.  According  to 
Schlossman  the  symptoms  presented  are  merely  intermittent 
jaundice  which  may  continue  for  years;  either  colic-Hke  or  con- 
tinuous abdominal  pain  which  seems  to  vary  with  the  jaundice; 
and  a  tumor  in  the  right  upper  quadrant. 

It  is  practically  impossible  to  make  a  differential  diagnosis 
in  all  cases.  An  enlarged  gall-bladder  or  a  cyst  of  the  pancreas 
will  present  the  same  tumor-like  mass  and  in  the  presence  of  jaun- 
dice nothing  better  than  a  tentative  diagnosis  can  be  made.  We 
strongly  advise  against  exploratory  puncture  in  a  suspected  case, 
as  was  done  by  Schlossman,  on  account  of  the  great  danger  of 
causing  peritonitis.  Exploratory  laparotomy  is  a  much  more 
surgical  procedure. 

The  treatment  is  purely  surgical;  but  the  statistics  collected 
and  analyzed  by  Lavenson  and  by  Schlossman  show  a  very 
high  mortality.  Of  twenty-one  cases  collected  by  Lavenson  in 
which  operative  interference  had  been  instituted,  simple  puncture 
was  done  in  three,  with  no  recoveries;  incision  and  drainage  was 
done  in  fourteen  cases,  with  one  recovery;  and  cholecyst-enteros- 
tomy  was  performed  in  four  cases  with  three  recoveries.  Judging 
from  these  findings,  the  last-named  procedure  gives  the  best  hope 
for  recovery. 

Courvoisier's  Law. — In  spite  of  enlargement  of  the  ducts  in 
common  duct  obstruction,  the  gall-bladder  itself  seldom  is  en- 
larged; as  a  rule  it  is  contracted.  This  is  in  accord  with  what  is 
known  as  Courvoisier^s  Law^  (loc.  cit.,  S.  58)  that  in  80  per  cent,  of 
the  cases  of  obstruction  of  the  common  duct  due  to  stones  there 
is  contraction  of  the  gall-bladder;  while  in  90  per  cent,  of  the  cases 
of  enlargement  of  the  gall-bladder  the  obstruction  is  due  to 
causes  other  than  stones. 

Robson  gives  the  following  reasons  for  this  condition: 

1.  All  cases  of  cholelithiasis  producing  symptoms  are  ac- 
companied by  inflammation  of  the  biliary  passages,  as  shown  by 
the  almost  universal  presence  of  adhesions  around  the  gall-bladder. 

2.  Gall-stones  in  the  common  duct  seldom  cause  complete 
obstruction,  either  because  they  are  floating  in  the  duct  or  be- 

^  Often  known  also  as  the  Courvoisier-Terrier  Law,  because  the  phenomenon  was 
pointed  out  independently  by  Prof.  Terrier  in  1891  before  Courvoisier's  monograph 
was  known  outside  of  Germany. 
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cause  they  only  partly  fill  it.     There  is,  therefore,  no  sufficient 
backward  pressure  to  cause  dilatation  of  the  gall-bladder. 

3.  The  muscular  coat  of  the  gall-bladder  contracts  in  efforts 
of  expulsion  when  there  is  any  obstruction  in  the  common  duct. 

4.  The  contraction,  from  being  at  first  intermittent,  becomes 
in  the  long  ran  constant,  and  accompanying  inflammation  fixes 
the  gall-bladder,  which  atrophies  as  a  result. 

The  second  of  the  above  reasons  given  by  Robson  is  consider- 
ably invalidated  by  the  fact  that  the  dilatation  of  the  common 
duct  itself  and  of  the  hepatic  ducts  demonstrates  the  existence  of 


\ 


Fig.  6. — Extreme  Contraction  or  Gall-bladder,  the  Result  oblong-standing 
Cholecystitis.  {From  a  patie^it  in  the  German  Hospital.)  (Twice  Natural 
Size.) 

back  pressure;  while  the  fourth  reason  which  is  given  as  a  corol- 
lary of  the  third,  implies  that  the  gall-bladder  is  in  a  condition  of 
spasticity,  which  is  far  from  being  the  case,  as  its  muscular  walls 
are  destroyed  by  inflammatory  infiltration  long  before  this  stage 
of  cholelithiasis  is  reached.  The  explanation  given  by  Courvoi- 
sier  himself  is  sufficient  to  account  for  most  cases:  that  the  long- 
standing inflammatory  condition  of  the  gall-bladder ,  whence  in  most 
imstances  the  stones  originated,  has  caused  cicatricial  contraction 
before  the  common  duct  becomes  invaded. 

Violations  of  Courvoisier's  Law. — Moynihan  claims  that  Cour- 
voisier's law  is  violated  (i)  where  there  is  a  stone  or  stricture  in 
the  cystic  duct  causing  hydrops  or  empyema,  together  with  im- 
paction of  stone  in  the  common  duct;  (2)  where  there  is  a  stone  in 
the  cystic  duct  pressing  upon  the  common  duct  (see  case  history, 
page  122);  (3)  where  there  is  distention  of  the  gall-bladder  by  an 
acute  inflammatory  process,  with  obstruction  of  the  common  duct 
by  stone;  (4)  where  there  is  chronic  induration  of  the  head  of  the 
pancreas  with  stone  in  the  common  duct;  (5)  where  there  is  ma- 
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lignant  disease  of  the  common  duct  at  any  part  of  its  course,  or 
cancer  of  the  head  of  the  pancreas,  and  a  chronic  sclerosing  chole- 
cystitis. 

The  following  case  history  illustrates  the  conditions  most  fre- 
quently found  in  cases  of  obstruction  of  the  common  duct  by  calculus. 

L.  B.,  female,  aged  thirty-one.  Admitted  to  the  German  Hospital, 
January  i6,  1907.  Family  history  negative.  Married  thirteen  years. 
Four  pregnancies,  two  miscarriages.  Bowels  habitually  constipated.  Had 
typhoid  fever  eight  years  ago,  at  which  time  she  had  marked  pain  in  the  gall- 
bladder region. 

Present  illness  began  in  March,  1906,  with  severe  colicky  pains  in  the  right 
hypochondrium,  radiating  to  the  back  and  right  scapular  region,  and  accom- 
panied by  vomiting.  Confined  to  bed  for  one  week,  then  up  for  a  week  and 
again  confined  to  bed  for  eight  weeks.  Had  constant  pain  in  the  gall-bladder 
region,  with  exacerbations  of  pain.  Was  able  to  be  out  of  bed  until  Septem- 
ber, 1906,  during  which  period  she  did  not  feel  weU,  had  marked  constipation, 
no  appetite,  and  would  perspire  freely  on  exertion.  In  September  was 
seized  with  excruciating  pain  in  right  hypochondrium,  similar  to  first  attack, 
but  much  more  severe.  Did  not  vomit.  Had  chill  before  onset  of  pain. 
Denies  presence  of  jaundice  in  either  attack.  Following  this  attack  was  fairly 
well  until  two  years  before  admission  to  hospital  when  she  had  attack  of  pain 
similar  to  the  former  attacks.  Did  not  know  she  was  jaundiced  until  told  so. 
Great  depression  of  spirits,  appetite  very  poor.  Bowels  markedly  consti- 
pated. Jaundice  of  skin  and  sclerae.  Considerable  tenderness  over  gall- 
bladder region.  Lower  border  of  liver  palpable  below  costal  margin.  Abdo- 
men soft  except  in  the  right  hypochondrium  where  there  is  some  rigidity. 
Haemoglobin  80  per  cent.,  W.  B.  C,  5900.     Coagulation  time,  two  minutes. 

Operation,  JeLnuary  ig,  1907.  Ether  anaesthesia.  Incision  through  upper 
right  rectus.  Adhesions  between  gall-bladder,  duodenum,  great  omentum 
and  transverse  colon.  GaU-bladder  thickened,  contracted  and  empty.  All 
ducts  thickened  and  surrounded  by  adhesions.  Hepatic  and  common  ducts 
greatly  dilated.  Common  duct  opened  below  junction  of  cystic  and  hepatic 
ducts.  Probe  passed  into  ampiilla  of  Vater  where  a  calculus  was  found. 
Calculus  worked  upward  and  removed  through  opening  in  duct.  Rubber 
drainage  introduced  into  common  and  hepatic  ducts.  Cystic  artery  and 
cystic  duct  ligated,  gall-bladder  removed.  Gauze  drainage  along  bed  of 
gall-bladder  and  into  subhepatic  space.  Wound  closed  to  drainage  with 
iodine  gut.  Jaundice  disappeared  three  days  after  operation.  Recovery 
uneventful.     Culture  of  gall-bladder  showed  pure  growth  of  BacUlus  typhosus. 

Enlargement  of  the  liver  generally  follows  obstruction  of  the 
common  duct,  the  smaller  biliary  radicles  becoming  much  dilated; 
in  the  course  of  time  they  may  even  produce  a  sort  of  varicose  ap- 
pearance on  the  surface  of  the  liver  (see  case  history,  page  70). 
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The  back  pressure  eventually  causes  atrophy  of  the  hepatic  cells, 
and  along  with  inflammatory  changes  due  to  infected  bile,  is  re- 
sponsible for  the  formation  of  new  connective  tissue  in  the  sub- 
stance of  the  liver,  surrounding  each  bihary  radicle.  This  is 
followed  by  atrophy  of  the  parenchyma  of  the  liver,  so  that  there 
eventually  is  found  a  relatively  increased  proportion  of  connective 
tissue  to  the  secreting  parenchyma,  and  the  liver  becomes  decreased 
in  size.  This  condition  closely  resembles  chronic  cirrhosis,  but 
Kelly  distinguishes  between  the  present  condition,  which  he  terms 
chronic  hepatitis,  and  true  cirrhosis. 

Calculi  in  the  common  duct  frequently  are  productive  of 
marked  changes  in  the  pancreas.  These  are  considered  in  Chapter 
VI.  Extension  of  the  common  duct  infection  may  occur  by  con- 
tiguity also  to  the  portal  vein,  and  rare  cases  are  on  record  of  portal 
and  even  splenic  thrombosis,  and  of  suppurative  hepatitis  due  to 
embolism  from  these  sources  (Langenbuch,  loc.  cit.,  S.  223). 

Calculi  in  the  hepatic  duct  are  rare  In  the  senior  author's 
series  of  549  cases  of  cholelithiasis  (page  67),  there  was  only  one 
in  which  the  stones  were  found  in  the  hepatic  duct  alone;  in 
twenty  cases  (3.6  per  cent.)  calculi  in  the  hepatic  ducts  existed 
coincidently  with  stones  in  other  locations,  but  with  the  one  ex- 
ception noted  above  in  every  case  of  hepatic  duct  stone  there 
were  also  calculi  in  the  common  duct.  In  one  other  case  not 
included  in  this  series  the  senior  author  removed  a  single  large  stone 
from  the  hepatic  duct.  Courvoisier  found  that  among  fifty-nine 
cases  of  stones  in  the  hepatic  duct  there  were  also  stones  in  other 
locations  in  no  less  than  fifty-six  cases.  These  figures  make  it  evi- 
dent that  in  the  vast  majority  of  cases  calculi  in  the  hepatic  duct 
have  not  orginated  in  that  situation  but  have  either  migrated  first 
from  the  gall-bladder  and  cystic  duct  into  the  choledochus,  and 
have  thence  floated  up  into  the  hepaticus;  or,  what  is  certainly 
much  rarer,  have  formed  in  the  choledochus  or  in  the  common 
hepatic  duct  as  a  result  of  calculous  or  other  inflammatory  ob- 
struction of  the  lower  portion  of  the  choledochus.  Langenbuch 
(loc.  cit.,  S.  216)  considers  it  certain  that  while  biliary  sand 
(bilirubin  calcium)  may  form  primarily  in  the  finer  hepatic  ducts 
and  be  excreted  with  the  bile,  yet  that  calcuh  worthy  the  name 
originate  in  the  gall-bladder  and  reach  the  hepatic  duct  only 
secondarily. 
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The  pathological  changes  induced  by  stones  in  the  hepatic 
duct  are  not  to  be  distinguished  from  those  due  to  common  duct 
lithiasis. 
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Predisposing  Causes. — Age. — It  is  impossible  to  determine 
definitely  at  what  age  biliary  calculi  are  formed,  because  no  one 
can  decide  how  long  they  may,  or  may  not,  remain  quiescent 
after  their  formation.  Between  50  and  60  per  cent,  of  the  cases 
that  come  to  operation  are  over  forty  years  of  age  and  less  than 
I  per  cent,  are  under  twenty.  It  is  our  belief,  based  upon  clini- 
cal experience,  that  most  gall-stones  are  formed  between  the  ages 
of  twenty  and  forty,  when  the  system  is  most  liable  to  the  other 
infectious  diseases  such  as  typhoid  fever,  appendicitis,  etc.  In 
an  analysis  of  606  cases  of  cholelithiasis  operated  upon  by  the 
senior  author  at  the  German  Hospital,  the  ages  of  the  patients  at 
the  time  of  operation  were  grouped  as  follows: 
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Between  20  and  30  years go 

Between  31  and  40  years 178 

Between  41  and  50  years 159 

Between  51  and  60  years 127 

Between  61  and  70  years 48 

Between  71  and  80  years i 


603 


or 

14- 

5  per  cent. 

or 

30. 

.  0  per  cent. 

or 

26, 

.  2  per  cent. 

or 

20, 

,  9  per  cent. 

or 

7- 

9  per  cent. 

In  three  cases  the  age  was  not  given.  This  series  places  the 
age  of  268,  or  44  per  cent,  of  the  patients,  between  twenty  and 
forty  years;  and  335,  or  55  per  cent,  over  forty  years.  When  the 
histories  of  these  latter  cases  are  studied  it  is  seen  that  the  major- 
ity of  them  had  had  symptoms  of  the  condition,  for  the  relief  of 
which  they  applied  to  the  surgeon,  for  periods  ranging  from  a 
few  months  to  fifteen  or  twenty  years.  It  is  not  at  all  unusual 
to  note  in  the  history  that  the  "present  illness"  began  five  or 
ten  years  before  admission  to  the  hospital.  If  the  time  of  the 
onset  of  the  present  illness  were  taken  as  the  time  of  the  forma- 
tion of  the  gall-stones,  it  would  be  clearly  demonstrated  that 
cholelithiasis  is  a  disease  of  early  adult  life  and  not  of  advanced 
age;  and  if  it  be  remembered  that  even  these  first  symptoms  may 
not  appear  until  years  after  the  formation  of  the  stone,  this 
supposition  is  strengthened.  MacWilliams  in  an  analysis  of 
ninety-seven  cases  of  cholelithiasis  gives  figures  which  support 
this  view: 


Between  20  and  30  years. 
Between  31  and  40  years. 
Between  41  and  50  years. 
Between  51  and  60  years. 
Between  61  and  70  years. 
Over  70 


Forty-six,  or  47.4  per  cent,,  were  under  forty  years  of  age  at  the 
time  of  operation.  0.  Hartmann  found  that  while  the  average  age 
of  his  male  hospital  patients  at  the  time  of  operation  was  forty 
years,  the  average  duration  of  their  symptoms  had  been  six  years; 
while  in  his  private  practice  the  average  age  at  the  time  of  opera- 
tion was  thirty-seven  years,  and  the  average  duration  of  symptoms 
nine  years.     As  Moynihan  points  out,  this  carries  the  age  at  which 
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Per  Cent. 

II 

II-3 

35 

36.0 

22 

22.  7 

22 

22.7 

6 

6.1 

I 

I.O 
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the  gall-stones  were  formed  back  to  thirty-five  years  in  all  cases. 
Moynihan's  own  patients  had  an  average  age  at  the  time  of  opera- 
tion of  forty-five  years,  wdth  an  average  duration  of  symptoms  of 
live  and  one-half  years. 

Douglas  seems  to  regard  cholelithiasis  as  other  than  a  disease 
of  advanced  age  when  he  states  that  "  the  formation  of  biliary  cal- 
cuU  is  too  generally  regarded  as  incident  to  middle  and  advanced 
age.  Lamentable  errors  occur  from  a  failure  to  appreciate  its  pos- 
sible existence  at  all  periods  of  life." 

The  above-mentioned  opinions  are  at  variance  with  the  teach- 
ings of  many  of  the  older  writers.  Hoppe-Seyler  states  that  "the 
increasing  frequency  of  gall-stones  with  advancing  years  is  very 
striking.  Friedr.  Hoffman,  Morgagni,  Haller,  Coe,  J.  P.  Frank, 
and  others  have  emphasized  this  fact,  and  it  is  established  by  all 
autopsy  reports.  As  the  latter  alone  furnish  conclusive  evidence, 
we  are  justified  in  believing  that  such  a  connection  exists."  The 
figures  quoted  by  Hoppe-Seyler  may  be  seen  in  the  follomng 
table: 


INCIDENCE  OF  G.\LL-STONES  AT  AUTOPSY  ACCORDING  TO  AGE. 


Gallstones  present  at  Autopsy  in  Cases  of 


Period  of  Life 

Under  20  years 

20  to  30  years o 

30  to  40  years 3 

40  to  50  years 4 

50  to  60  years 6 

60  to  70  years 9 

70  to  80  years 13 

Over  80  3'ears 16 


Peters 

62  per  cent. 
24  per  cent. 
44  per  cent. 
98  per  cent. 
53  per  cent. 
02  per  cent. 
36  per  cent. 


Schroder 

2 . 4  per  cent. 

3 .  2  per  cent. 
1 1.5  per  cent. 
1 1 . 1  per  cent. 

9 . 9  per  cent. 

25.  2  per  cent. 


ROTHER 


3  .0  per  cent. 


6 . 9  per  cent. 


19.  2  per  cent. 


It  is  probable  that  these  investigators  were  greatly  influenced 
by  the  incidence  of  gall-stones  at  various  ages.  Necropsy  reports 
are  the  only  ones  that  are  reliable  in  determining  the  prevalence 
of  gall-stones  at  different  periods  of  life;  but,  on  the  other  hand, 
they  are  just  as  unreliable  in  determining  the  part  age  plays  as 
an  aetiological  factor  in  the  formation  of  gall-stones, 
for  the  reason  that  biliary  calculi  may  remain  latent  for  years  after 
their  formation  without  giving  rise  to  symptoms  that  will  call 
attention  to  their  presence.  Hoppe-Seyler  states  that  "in  many, 
in  fact  the  majority  of  the  cases  of  concretions  within  the  gall- 
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bladder  or  the  bile-passages,  all  symptoms  are  absent,  and  the  con- 
dition is  only  discovered  at  autopsy.  Whenever  the  stones  re- 
main in  the  location  where  they  are  formed,  i.e.,  in  the  gall-bladder, 
they  usually  produce  no  symptoms."  Kehr  voices  this  same 
opinion  in  the  following  words:  "If  with  Riedel  we  assume  that 
in  the  German  Empire  alone  two  millions  have  gall-stones,  then 
indeed  only  100,000  feel  anything  of  their  stones,  while  i,  900,000 
remain  exempt  from  pain." 

As  has  already  been  pointed  out,  catarrhal  inflammation  of  the 
gall-bladder  is  believed  to  be  one  of  the  necessary  factors  in  gall- 
stone formation;  and  the  typhoid  bacillus  and  the  colon  bacillus 
which  are  the  organisms  found  most  frequently  in  cholelithiasis, 
are  most  active  in  the  human  subject  during  the  period  between 
twenty  and  forty  years  of  age,  when  typhoid  fever,  appendicitis, 
catarrhal  inflammation  of  the  intestines,  etc.,  are  most  frequent. 
These  two  bacteria  were  found  in  37.2  per  cent,  of  the  bacterio- 
logical examinations  made  by  Kelly  in  patients  with  cholelithiasis 
operated  upon  by  the  senior  author  at  the  German  Hospital,  while 
55.4  per  cent,  of  the  cultures  remained  sterile  (page  3). 

While,  perhaps,  it  is  not  susceptible  of  proof,  it  is  our  opinion 
that  the  great  majority  of  gall-stones  are  formed  during  early 
adult  life,  between  the  ages  of  twenty  and  forty;  that  most 
of  these  patients  present  no  urgent  symptoms  until  later  in  hfe; 
and  that  the  addtion  of  the  small  minority  of  the  cases  of  gall- 
stones formed  after  forty  years  of  age  to  those  formed  under 
forty  years  of  age,  will  account  for  the  increasing  incidence  of 
symptoms  from  bihary  calculi  with  advancing  years. 

There  is  no  age  at  which  gall-stones  may  not  be  found,  John 
Thomson  even  claiming,  according  to  Still,  that  most  of  the  gall- 
stones of  early  infancy  are  prenatal  in  origin,  an  infection  of 
the  biliary  tract  taking  place  during  intrauterine  life  which  in 
one  instance  will  cause  obliteration  of  the  bile-ducts,  in  another  the 
formation  of  stones.  Still  has  collected  twenty-three  cases  of 
cholelithiasis  in  children  under  fourteen  years,  including  three 
cases  of  his  own;  fourteen  of  the  collected  cases  were  under  ten 
months  of  age;  several  were  in  still-born  infants;  his  own  three 
patients  were  each  less  than  nine  months  old. 

The  United  States  Vital  Statistics  Report,  census  of  1900,  gives 
the  following  proportion  of  deaths  due  to  biliary  calculi. 
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Under  i  year  of  age 
Under  5  years  of  age 
5  to  14  years  of  age 
IS  to  24  years  of  age 
25  to  34  years  of  age 
35  to  44  years  of  age 
45  to  64  years  of  age 
65  and  over 


26  or      8 

32  or      9 

II  or      3 

55  or    17 

223  or    68 

464  or  143 

1457  or  449 

1002  or  308 


.  o  per  thousand 
.  9  per  thousand 
.  4  per  thousand 
.  o  per  thousand 
.  7  per  thousand 
.  o  per  thousand 
.  I  per  thousand 
.  9  per  thousand 


deaths, 
deaths, 
deaths, 
deaths, 
deaths, 
deaths, 
deaths, 
deaths. 


Douglas  quotes  Naunyn  as  having  found,  in  9000  autopsies, 
gall-stones  in  one  out  of  every  thirty  under  the  age  of  thirty  years, 
and    one    out    of    every    six    over    sixty    years    of     age. 

Sex. — Sex  has  a  most  decided  influence  on  gall-stone  forma- 
tion. The  clinical  experience  of  the  senior  author  places  the  pre- 
ponderance of  women  over  men  nearly  as  four  to  one.  Of  the 
606  cases  of  cholelithiasis  mentioned  above,  461  or  76.1  per  cent, 
were  females  and  145,  or  23.9  per  cent,  were  males.  Schroder  and 
Rolleston  agree  that  the  disease  is  more  common  in  women  than 
in  men,  although  their  proportions  differ  widely,  the  former  giving 
it  as  five  to  one,  the  latter  as  four  to  three. 


INCIDENCE  OF  GALL-STONES  AT  AUTOPSY,  ACCORDING  TO  SEX. 

Author  Male  Female 


Brockbank. 
Fiedler .... 

Roth 

Rother. .  . . 
Schroder. . . 


! .  9  per  cent. 
^.o  per  cent. 
[.  7  per  cent. 
; .  9  per  cent. 
..4  per  cent. 


7 . 9  per  cent. 
15.0  per  cent. 
II .  7  per  cent. 

9 . 9  per  cent. 
20.6  per  cent. 


The  greater  frequency  of  gall-stone  disease  in  women  is  due  to 
conditions  which  favor  stasis  of  bile  in  this  sex.  Chief  among 
these  is  the  habit  of  wearing  tight  corsets.  Rother  has  found 
corset-liver  in  40  per  cent,  of  women  suffering  from  gall-stones. 
But  even  when  tight  lacing  is  not  carried  to  the  degree  necessary 
to  produce  a  corset-liver,  limitation  of  the  excursions  of  the  dia- 
phragm, caused  by  any  constriction  of  the  waist,  interferes  with 
the  natural  discharge  of  bile  from  the  gall-bladder  (see  Vol.  I, 
page  39). 

Pregnancy  also  is  important  as  a  predisposing  factor  in  chole- 
lithiasis; nor  does  its  influence  cease  with  the  emptying  of  the 
uterus.     While   this  organ  is  enlarged  during  the  child-bearing 
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period  pressure  is  exerted  on  all  the  abdominal  viscera,  and  the 
free  evacuation  of  the  gall-bladder  is  hindered  by  this  pressure. 
After  pregnancy  terminates  there  often  is  a  ptosis  of  the  abdominal 
organs  with  twisting  or  kinking  of  the  cystic  duct,  caused  by 
traction,  or  at  times,  by  torsion.  Cholelithiasis  seems  to  occur 
much  more  frequently  in  those  women  who  have  been  pregnant, 
and  especially  in  those  who  have  borne  many  children,  than  in 
those  whose  uterus  has  never  been  gravid.  Schroder  found  that 
ninety-nine  out  of  115  women,  who  had  died  during  the  child- 
bearing  period  and  who  had  had  cholelithiasis,  had  been  pregnant 
at  some  time  during  their  lives;  he  was  able  to  determine  that 
eleven  of  the  115  women  had  never  been  pregnant.  Mayo  says 
"90  per  cent,  of  married  women  who  have  gall-stones  have 
borne  children,  and  90  per  cent,  of  these  women  identify  the  be- 
ginning of  symptoms  with  some  particular  pregnancy." 

The  more  frequent  occurrence,  in  the  female  sex,  of  movable 
kidney,  especially  of  the  right  kidney,  is  also  regarded  as  a  pre- 
disposing cause  of  gall-stone  formation,  since  by  traction  on  the 
duodenum  the  bile-ducts  may  be  displaced  or  kinked  (page  139). 

Climate. — From  statistics  that  have  been  gathered  from 
numerous  sources  by  various  investigators,  it  has  been  demon- 
strated that  cholelithiasis  is  much  more  frequently  seen  in  some 
localities  than  others.  The  cause  of  the  greater  frequency  in 
these  localities  is  not  the  climate  or  the  altitude,  however,  but 
rather  the  different  modes  of  living  and  the  greater  prevalence  of 
infectious  diseases  which  cause  catarrhal  conditions  of  the  gastro- 
intestinal and  biliary  tracts.  This  is  demonstrated  in  the  local- 
ities of  Basle  and  Strasburg,  which  are  noted  for  the  prevalence 
of  typhoid  fever,  and  in  which  cities,  according  to  Posselt,  there  are 
twice  as  many  cases  of  cholelithiasis  as  in  certain  other  European 
cities. 

Race. — This  also  seems  to  be  a  predisposing  cause  of  choleli- 
thiasis. Our  clinical  experience  places  the  Hebrew  race  in  the 
foreground  in  relation  to  the  frequency  with  which  gall-stones  are 
found  among  the  different  races.  Probably  this  is  to  be  attri- 
buted to  their  sedentary  habits.  The  African  race,  on  the  other 
hand,  seems  to  be  practically  immune  from  all  gall-bladder 
affections. 

Occupation. — Sedentary  habits  must  be  placed  in  this  category, 
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as  has  been  proved  by  the  statistics  of  Krauss,  Beadles,  Gorstell, 
Snell  and  others,  who  have  found  gall-stones  exceedingly  common 
among  teachers,  clergymen  and  the  insane.  Krauss  places  among 
brain  workers  more  than  50  per  cent,  of  the  472  cases  of  chole- 
lithiasis which  he  analyzed.  This  frequency  among  that  class 
of  workers  is  due  to  the  confinement  which  is  so  closely  associated 
with  it,  and  not  to  the  cerebral  activity  itself  (page  8) .  The  com- 
bined statistics  of  Beadles,  Gorstell,  and  Snell,  as  quoted  by  Doug- 
las, show  that  cholelithiasis  is  present  in  21.22  per  cent,  of  autopsies 
performed  upon  the  insane.  In  these  various  classes,  there  is  a 
tendency  to  stasis  of  the  bile,  a  condition  necessary  for  the  for- 
mation of  gall-stones.  Anything,  in  fact,  which  interferes  with 
the  normal  flow  of  bile  will  act  as'  a  predisposing  cause  of  gall-stone 
formation.  Among  these  factors  may  be  mentioned  gastrectasis, 
gastroptosis,  displacement  of  the  right  kidney,  constipation, 
marked  obesity,  any  tumor  in  the  region  of  the  gall-bladder  press- 
ing upon  it  or  the  bile-ducts,  etc. 

This  same  condition  is  induced  by  cardiac  lesions  which  cause 
stagnation  of  the  bile,  creating  a  catarrhal  condition  of  the  mucous 
membrane,  by  rendering  the  patients  sedentary  in  their  habits, 
etc.  Rolleston  shows  by  the  report  of  the  Manchester  Royal 
Infirmary,  analyzed  by  Brockbank,  that  gall-stones  are  found 
twice  as  often  in  those  patients  who  have  cardiac  lesions  prior  to 
death  as  in  those  without  such  heart  conditions.  Among  504  au- 
topsies showing  gross  cardiac  lesions,  calculi  were  present  in  fifty- 
five,  or  10.9  per  cent.  Among  843  autopsies  not  showing  cardiac 
lesions,  calculi  were  found  in  forty-six,  or  5.4  per  cent. 

The  presence  of  any  foreign  body  in  the  biliary  tract  may  act 
as  a  predisposing  cause  of  gall-stone  formation,  as  it  may  become 
the  nucleus  of  the  subsequently  formed  calculus.  Intestinal 
parasites,  fruit  kernels,  silk  threads,  and  other  foreign  bodies 
have  been  noted  by  Kehr  as  forming  nuclei  of  biliary  concretions. 
The  researches  and  experiments  performed  by  Mignot,  as  quoted 
by  Moynihan,  prove  that  foreign  bodies  may  remain  in  the  gall- 
bladder indefinitely  if  they  are  free  from  germ-life  without  causing 
inflammation  or  precipitation  of  the  solids  of  the  bile.  There 
must  be  added  an  attenuated  bacterial  infection  to  cause  the 
formation  of  calculi.  H.  Florcken  reports  eight  cases  of  so-called 
recurrent  cholelithiasis  in  which  a  silk  ligature  inserted  at  a  prior 
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operation  became  the  nucleus  of  a  subsequently  formed  calculus. 
Eastman  reports  a  case  similar  to  one  seen  by  Nauche  in  which  a 
steel  needle  formed  the  nucleus  of  a  gall-stone.  Eastman  could 
not  account  for  the  presence  of  the  needle  in  his  case,  but  surmised 
that  it  had  been  swallowed  and  had  passed  directly  from  the 
stomach  to  the  gall-bladder  through  a  mass  of  adhesions  which 
were  present  (see  also  page  12). 

Any  septic  condition,  especially  in  the  abdominal  cavity, 
predisposes  to  infections  of  the  biliary  tract,  by  acting  as  a  focus 
from  which  bacteria  may  be  carried  to  the  bile-passages,  through 
the  systemic  or  the  portal  circulation.  If  the  infection  is  attenu- 
ated when  it  reaches  the  gall-bladder,  gall-stone  formation  may 
result,  if  the  other  essentials  are  present. 

Peritoneal  adhesions,  from  any  cause,  will  act  as  a  predis- 
posing cause  of  gall-stone  formation  by  favoring  stasis  of  the 
bile,  through  distortion  or  kinking  of  the  bile  ducts. 

Degeneration  of  the  thyroid  gland  and  the  ovaries  is  a  pre- 
disposing factor  in  gall-stone  formation,  according  to  the  views 
of  Lorand,  who  claims  that  these  glands  govern  oxidation  and 
obesity  and  that  degenerative  changes  in  them  will  cause  atony 
of  the  biliary  ducts,  pathological  alterations  in  the  liver,  atony 
of  the  intestine,  constipation,  etc.,  with  resulting  stagnation  of 
bile. 

Exciting  Causes. — The  exciting  aetiological  factor  in  chole- 
lithiasis used  to  be  assigned  to  heredity,  to  cirrhosis  of  the  liver, 
to  gout,  to  rheumatism,  to  faulty  metabolism,  to  errors  and 
indiscretions  in  diet,  to  excessive  use  of  alcohol,  to  digestive  dis- 
turbances, etc.  Modern  science  has  removed  all  of  these  from 
the  domain  of  exciting  factors  of  cholelithiasis  and  has  placed 
them  either  in  the  category  of  predisposing  causes,  or  entirely 
without  the  realm  of  aetiological  factors,  whether  exciting  or 
predisposing.  There  is  but  one  exciting  cause  of  gall-stone 
formation  and  that  is  an  invasion  of  the  biliary  tract  by  attenuated 
bacterial  infection  in  the  presence  of  a  stasis  of  bile. 

A  bacterial  study  of  gall-stones  shows  the  presence  of  bacteria 
in  about  33  per  cent.  Thus,  Funke  in  a  bacteriological  study 
of  102  biliary  calculi  obtained  a  growth  in  bouillon  from  thirty- 
one,  while  seventy-one  cultures  remained  sterile.  Such  studies, 
however,  are  of  no  value  in  determining  the  action  of  bacteria  as 
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the  underlying  factor  in  gall-stone  formation.  It  has  been  stated 
by  numerous  investigators  and  has  been  proved  experimentally 
both  in  animals  and  in  the  test-tube,  that  gall-stones  may  rid 
themselves  of  bacteria  after  their  formation;  and,  on  the  other 
hand,  that  biliary  calculi  may  absorb  bacteria  from  the  surround- 
ing bile.  Thus  it  is  quite  possible  to  obtain  colon  bacilli  from  a 
gall-stone  whose  formation  was  due  to  typhoid  infection,  or  vice 
versa;  to  obtain  sterile  cultures  from  biliary  concretions  univer- 
sally acknowledged  to  owe  their  origin  to  bacteria,  and  to  obtain 
cultures  of  bacteria  which  had  nothing  to  do  with  the  formation 
of  the  particular  stone  from  which  they  were  grown.  Xo  reliance 
should  be  placed  on  the  results  of  bacterial  investigation  in  the 
case  of  stones  that  have  been  examined  months,  perhaps  years, 
after  their  formation.  If,  however,  bacteriological  examinations 
were  to  be  made  soon  after  the  formation  of  the  calcuU,  while 
they  were  still  soft,  and  before  the  gall-bladder  had  had  an  oppor- 
tunity to  rid  itself  of  bacteria,  micro-organisms  would  be  found 
in  every  calculus  with  very  few,  if  any,  exceptions.  According 
to  Funke  soft  concretions  invariably  yield  bacteria. 
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Symptomatology  and  Diagnosis. — The  symptoms  of  cholelith- 
iasis are  presented  in  almost  endless  combinations.  A  study  of 
the  pathological  changes  due  to  the  presence  of  biliary  calculi  with 
added  infection  shows  how  this  is  possible,  and  will  enable  the 
surgeon  so  to  interpret  the  signs  and  symptoms  presented  that,  as 
a  rule,  not  only  a  correct  diagnosis  of  the  presence  of  stones  may 
be  made,  but  also  of  their  exact  location  and  of  the  pathological 
lesions  which  will  be  disclosed  by  direct  inspection  of  the  affected 
part.  It  is  essential,  therefore,  for  anyone  who  attempts  to  diag- 
nose and  treat  diseases  of  the  liver  and  the  biliary  tracts  to  be 
thoroughly  conversant  with  their  pathology.  Without  such 
knowledge  it  will  be  impossible  to  interpret  correctly  the  signs 
and  symptoms  presented  and  as  a  consequence  the  patient 
will  suffer  from  faulty  treatment.  In  the  majority  of  cases  of 
cholelithiasis  the  diagnosis  is  easy:  symptoms  and  signs  are  pre- 
sented which  enable  one  to  arrive  readily  at  definite  conclusions. 
In  the  minority  of  cases,  however,  it  may  be  impossible  to  make  a 
correct  pathological  diagnosis;  and  in  some  cases  a  diagnosis 
can  be  made  only  after  the  abdom_en  has  been  opened  and  the 
affected  region  has  been  examined  by  sight  and  touch. 

If  the  conclusions  of  Kehr,  with  which  Riedel  agrees,  are  to  be 
accepted,  95  per  cent,  of  the  patients  possessing  gall-stones  do 
not  present  symptoms  which  direct  attention  to  their  presence. 
We  cannot  agree  with  these  findings,  although  the  opinions  of 
such  eminent  clinicians  must  be  given  great  weight.  We  fully 
agree  that  the  majority  of  cases  do  not  present  the  symptoms 
commonly  recognized  as  classical  in  this  condition;  on  the  other 
hand,  we  believe  that  symptoms  are  present  which,  until  recently, 
have  been  misunderstood.  Such  symptoms  may  be  elicited  by 
studying  carefully  the  history  of  the  case.  A  carefully  taken 
history  is  one  of  the  most  important  requisites  in  every  case 
of  suspected  disease  of  the  upper  right  quadrant  of  the  abdomen. 
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Notes  of  former  illnesses,  of  "biliousness,"  of  attacks  of  "indiges- 
tion," etc.,  should  be  made  fully  and  in  minute  details.  Inquiry 
regarding  attacks  of  pain,  no  matter  how  remote,  should  be  made, 
and  the  replies  noted.  The  presence  or  absence  of  nausea  or 
vomiting,  of  flatulence,  of  constipation,  of  fever,  of  chills,  or  of 
jaundice  during  any  period  in  the  past  history  should  be  carefully 
noted.  Negative  findings  often  are  as  valuable  as  are  positive,  in 
arriving  at  a  correct  diagnosis. 

Many  symptoms  of  cholelithiasis  which  often  are  classified 
vaguely,  as  stomach  and  liver  troubles,  "biliousness,"  ''indiges- 
tion," "dyspepsia,"  etc.,  will  be  found  in  such  a  history,  and  will 
often  lead  to  the  diagnosis  of  biliary  calculi  before  any  marked 
symptoms  have  presented  themselves.  Riedel  claims  that 
"cramps"  in  the  stomach  are  caused  by  gall-stones  in  ninety- 
seven  out  of  loo  cases.  When  the  so-called  classical  symptoms 
are  present  there  is  little,  if  any  difficulty  in  making  the 
diagnosis. 

Gall-stones,  unaided  by  infection,  present  practically  no 
symptoms.  All  signs  and  symptoms  presented  during  the  course 
of  gall-stone  disease  are  due,  we  beheve,  to  inflammation  of  the 
biliary  tract  resulting  from  infection.  The  symptoms  vary  with 
the  severity  and  chronicity  of  the  infection. 

Pain  is  the  most  constant  symptom  of  cholehthiasis  and 
one  of  the  most  important  to  be  studied  in  making  a  diagnosis. 
It  is  caused  in  all  cases,  we  believe,  by  infection  or  the  results 
of  infection  of  the  biliary  tract  and  never  is  due  to  the  mere  pres- 
ence of  the  gall-stones.  In  a  series  of  549  cases  operated 
upon  by  the  senior  author  at  the  German  Hospital,  pain  was 
present  in  539  or  98.2  per  cent.,  and  was  absent  or  not  obtainable 
in  the  history  of  only  ten,  or  1.8  per  cent. 

It  is  convenient  to  discuss  the  symptoms  of  pain  in  cases  of 
cholelithiasis  under  the  headings  of  local  and  referred  pain,  a 
plan  followed  by  Moynihan. 

Local  pain,  which  will  be  considered  first,  is  met  with  in  two 
main  types,  the  first  embracing  what  are  now  generally  recognized 
as  the  "gastric  symptoms"  of  cholelithiasis,  and  the  second  being 
the  classical  "biliary  colic."  The  "gastric  symptoms"  of  chole- 
lithiasis frequently  are  followed  by  symptoms  of  acute  calculous 
cholecystitis  without  the  patient  ever  experiencing  an  attack  of 
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biliary  colic.  (The  symptoms  of  acute  cholecystitis  have  been 
considered  at  page  56.) 

Gastric  Symptoms. — The  earliest  symptom  generally  is  pain  of 
a  character  and  location  that  is  very  misleading  to  the  patient 
and  to  many  medical  observers.  As  pointed  out  by  Richardson 
and  as  our  clinical  experience  has  shown,  the  patient  attributes 
this  initial  pain  to  a  biHous  attack,  to  gastralgia,  to  dyspepsia,  to 
neuritis,  to  gastritis,  to  indigestion,  in  fact,  to  anything  except  to 
gall-stones.  It  is  described  by  the  patient  as  dull,  burning, 
gnawing,  boring,  grasping,  etc.  As  a  rule  it  is  confined  to  the 
epigastrium.  These  "gastric  symptoms"  have  been  described  as 
prodromal  symptoms  which  "are  said  to  indicate  the  impending 
formation  of  gall-stones  "  (Hoppe-Seyler) .  Later  study  has  shown 
them  to  be  symptoms  caused  by  gall-stones  confined  to  a  gall- 
bladder in  which  there  is  very  mild  acute  or  chronic  catarrhal 
inflammation,  the  latter  affecting  the  gall-bladder  alone,  while  the 
cystic  duct  is  occluded  momentarily  if  at  all,  and  the  to-and-f  ro  mo- 
tion of  the  bile  is  practically  normal.  It  is  recognized  as  gall-stone 
pain  by  the  irregularity  of  its  occurrence  and  by  its  dependence  on 
no  recognized  factor.  It  may  occur  at  night  or  during  the  day  and 
be  independent  of  the  ingestion  of  food  or  of  the  kind  of  food.  As 
Graham  says  "these  are  Hght  attacks  of  distress,  gas,  upward 
pressure,  coming  often  scon  after  food  or  at  irregular  times,  often 
of  sudden  onset,  short  duration,  eased  by  belching  or  perhaps 
slight  vomiting,  regurgitation,  or  slipping  away  almost  unnoticed 
and  without  treatment."  No  particular  effect  is  produced  on  the 
patient's  constitution,  and  good  nutrition  is  maintained.  This 
initial  pain  is  never  of  a  cohcky  character. 

It  was  pointed  out  in  Vol.  I  (page  143-145)  thatpylorospasm. 
gastro-succorrhoea,  etc.,  are  not  infrequently  due  to  cholehthiasis ; 
and  we  have  repeatedly  called  attention  to  the  fact  that  gastric 
lesions  were  often  secondary  to  infections  of  the  biliary  tract. 
W.  Soltau  Fenwick  has  recently  studied  112  consecutive  cases 
of  gastric  hypersecretion,  the  patients  having  been  referred  to 
surgeons  for  operative  relief:  he  found  that  the  causative  lesions 
were  in  the  stomach  or  duodenum  in  seventy-five  cases  (67  per 
cent.) ;  in  the  gall-bladder  in  fifteen  (13  per  cent.);  and  in  the 
vermiform  appendix  in  twenty- two  (20  per  cent.).  He  found 
that  the  cases  of  gastro-succorrhoea  due  to  gall-stones  occur  mostly 
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in  women  past  thirty  years  of  age:  there  is  a  single  large  calculus; 
there  is  no  history  of  jaundice  or  colic;  but  the  patient  has  never 
been  entirely  well  between  the  exacerbations  of  her  malady.  The 
pain  occurs  in  the  later  stages  of  gastric  digestion,  in  the  right 
hypochondrium  and  in  the  right  chest  or  back.  Vomiting  is 
not  constant,  but  acid  eructations  are  frequent,  and  the  "hunger 
pain"  is  often  pronounced.  There  is  a  considerable  quantity 
of  bile-stained  gastric  juice  in  the  morning,  in  an  otherwise  empty 
stomach,  the  total  acidity  reaching  forty  or  seventy,  and  free 
hydrochloric  acid  being  present.  After  a  test-meal  the  total 
acidity  is  much  increased.  When  this  syndrome  of  gastric 
hyperscretion  is  long  continued,  gastric  and  duodenal  ulcers 
frequently  develop,  as  a  result  of  the  prolonged  contact  of  the 
mucous  membrane  with  the  acid  gastric  contents. 

There  may  be  slight  tenderness  on  pressure  over  the  gall- 
bladder (see  page  loi),  but  more  moderate  pressure  in  this  region 
will  relieve  whatever  pain  is  present.  Some  writers  have  noted 
a  heavy  dragging  pain  or  sensation  due  to  the  weight  of  the  se- 
cretions within  the  gall-bladder.  Our  clinical  experience  has 
failed  to  confirm  such  findings  in  any  case.  When  this  symptom 
occurs,  some  pathological  lesion  other  than  biliary  concretions 
within  the  gall-bladder  will  be  present  to  account  for  it.  Peri- 
cholecystic  adhesions,  carcinoma  or  other  complications  will  be 
found;  and  it  is  in  such  cases  that  referred  pain  occurs  (page  99). 

With  more  active  inflammation  of  the  gall-bladder,  the  symp- 
toms presented  are,  first,  those  of  cholecystitis  (page  56) ;  later 
there  occur  the  symptoms  of  the  complications  that  arise  during 
the  inflammation,  or  those  of  the  sequels  that  follow  its  subsidence. 
As  has  already  been  pointed  out  a  persistent  chronic  cholecystitis 
usually  remains  after  gall-stone  formation;  and  this  chronic  con- 
dition is  liable  to  be  interrupted  by  attacks  of  inflammation 
more  or  less  acute  in  type. 

Biliary  Colic. — The  typical  "biliary  colic''  of  the  text-books 
is  present  in  a  great  majority  of  cases  that  are  operated  upon, 
but  it  is  not  to  be  found  in  all  of  them.  In  the  previously  men- 
tioned series  of  549  cases  of  cholelithiasis,  pain  of  a  distinctly 
colicky  character  was  noted  in  462  or  82.3  per  cent.;  and  was 
unrecognized  by  the  patient  at  any  time  in  ninety-seven  or  17.6 
per  cent.     This  colicky  pain  is  caused  by  muscular  contraction 
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of  the  gall-bladder  or  ducts,  and  is  not  due  directly  to  the  move- 
ments of  a  stone  either  in  the  gall-bladder  or  through  the  ducts, 
although  the  latter  may  add  to  the  severity  of  the  colic.  It  is 
well  known  that  in  exceptional  cases  biliary  calculi  are  recovered 
from  the  fcTces  of  patients  who  have  never  suffered  from  "bihary 
colic";  and  that  attacks  of  biliary  colic  are  very  seldom  followed 
by  the  passage  of  a  calculus;  while  every  surgeon  of  experience 
has  operated  on  patients  who  have  never  passed  any  stones  in 
spite  of  numerous  attacks  of  colic,  and  yet  in  whom  no  gall-stones 
were  to  be  found  at  the  time  of  operation. 

Bihary  colic,  in  other  words,  is  the  equivalent  of  renal  colic, 
appendicular  colic,  and  intestinal  colic:  in  all  varieties  the  pain 
is  not  primarily  caused  by  the  passage  of  a  foreign  body,  but  by 
disordered  and  violent  peristaltic  action  of  the  diseased  organ, 
which  has  been  excited  in  the  effort  to  overcome  an  obstacle  to 
its  evacuation.  This  obstacle  is  rarely  a  foreign  body  in  the 
nature  of  a  calculus;  almost  invariably  it  is  due  to  some  other 
form  of  obstruction,  either  stenosis  of  the  lumen  from  acute  in- 
flammatory oedema,  to  kinks  produced  by  displacement  of  the 
organ  affected,  or  to  viscosity  of  its  secretion.  There  is  disten- 
tion of  the  gall-bladder  or  ducts  with  bile  and  mucus,  and  an  at- 
tempt to  force  a  passageway  through  the  duct.  If  an  obstruc- 
tion in  the  cystic  duct  is  relieved  by  a  stone  returning  to  the  body 
of  the  bladder  or  by  the  subsidence  of  the  inflammatory  obstruc- 
tion at  the  mouth  of  the  duct,  the  pain  disappears  at  once,  the 
gall-bladder  emptying  itself  through  the  duct.  In  the  mildest 
cases  the  pain  may  be  fleeting;  of  such  short  duration,  in  fact, 
that  the  patient  will  soon  forget  that  he  has  experienced  it  and  can 
recall  it  only  after  the  most  thorough  questioning.  This  acute, 
initial  attack  of  mild  colic  causes  no  pain,  as  a  rule,  in  the  region 
of  the  gall-bladder — the  pain  is  in  the  mid-epigastric  region.  In 
other  cases,  however,  the  initial  attack  is  severe,  sudden,  over- 
whelming. A  man,  believing  himself  to  be  in  the  enjoyment  of 
perfect  health,  except  for  slight  gastric  symptoms  which  have 
never  seriously  annoyed  him,  may  suddenly  have  a  dreadful 
cramp  in  his  upper  abdomen;  he  bends  forward,  pressing  his 
hands  or  the  back  of  a  chair  into  his  belly;  breaks  out  in  a  cold 
sweat;  becomes  deathly  pale  and  feels  faint;  is  nauseated;  and 
sometimes  his  distress  is  relieved  by  vomiting.     At  other  times  he 
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will  writhe  around  his  bed,  or  even  on  the  floor,  in  utmost  agony. 
Hot  applications  to  the  epigastrium  or  hypochondrium  may 
have  scarcely  any  effect  on  the  pain,  and  even  morphine  hypoder- 
mically  does  not  always  bring  relief  as  soon  as  could  be  wished. 
Death  sometimes  occurs  during  the  paroxysm  (Langenbuch). 
The  fever  which  follows  the  sweat  may  rise  to  104°  F.,  or  higher. 

When  the  obstruction  is  not  relieved  the  pain  will  be  more 
lasting,  remaining  for  hours  or  even  days,  not  so  intense  as  at  first, 
but  still  severe.  The  pain  now  passes  to  the  gall-bladder  region, 
with  pain  referred  to  the  back  and  shoulder.  This  pain  is  signifi- 
cant because  it  usually  indicates  that  there  are  taking  place,  in 
the  neck  of  the  gall-bladder  or  in  the  cystic  duct,  changes  which 
will  result  in  permanent  damage  to  these  structures.  The  ob- 
struction may  be  relieved  by  a  stone  passing  through  the  cystic 
duct,  or  by  the  subsidence  of  the  acute  inflammation  of  the  duct, 
but  the  lesions  will  be  permanent  and  the  parts  cannot  again 
return  to  a  normal  condition.  Simple  hydrops,  empyema,  gan- 
grene, or  perforation  may  result. 

With  complete  obstruction  of  the  cystic  duct  resulting  in  sim- 
ple hydrops,  colicky  pain  usually  disappears;  with  incomplete 
obstruction  the  coUc  continues  indefinitely.  In  the  latter  class 
of  cases,  there  often  is  a  referred  pain  in  the  right  iHac  fossa,  at 
times  paroxysmal  and  sharp,  resembling  in  many  respects  the  pain 
found  in  connection  with  an  impacted  ureteral  calculus. 

When  the  inflammation  involves  the  common  duct,  or  when  a 
stone  in  its  passage  has  reached  this  location,  the  colicky  pain  will 
be  felt  in  the  right  hypochondrium,  usually  associated  with  re- 
ferred pain  in  the  right  shoulder.  Subsidence  of  the  inflammation 
will  be  followed  by  cessation  of  pain,  even  if  a  gall-stone  remains 
in  the  duct. 

Yet  even  during  the  intervals  between  attacks  or  in  the  cases 
of  patients  who  have  had  no  distinct  attacks  of  biliary  colic,  there 
is  seldom  a  feehng  of  perfect  comfort  in  the  gall-bladder  region. 
The  symptoms  of  indigestion,  of  gastric  flatulence,  etc.,  after 
meals,  will  persist,  perhaps  becoming  more  pronounced;  the 
clothes  will  be  loosened  around  the  waist ;  and  moderate  pressure  or 
support  with  the  hand  to  the  right  hypochondrium  will  be  at- 
tempted to  reheve  the  dragging  sensation  usually  significant  of 
pericholecystic  adhesions,  and  chronic  cholehthiasis.     Langenbuch, 
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and  later  Moynihan,  have  called  particular  attention  to  a  sensa- 
tion of  chilliness,  during  the  evening,  as  particularly  suggestive 
of  mild  infection  of  the  gall-bladder. 

Referred  Pain. — As  pointed  out  in  Vol.  I  (page  25)  the  various 
positions  to  which  pain  caused  by  affections  of  the  liver  and  bili- 
ary track  may  be  referred  can  readily  be  explained  by  a  knowledge 
of  the  nerve  supply  of  the  organs  involved.  The  liver  and  biliary 
tract  are  supplied  by  three  nervous  systems,  the  cranial,  the  spinal, 
and  the  sympathetic.  These  connections  have  recently  been  well 
summarized  by  Millard. 

The  tenth  cranial,  or  pneumogastric  nerve,  distributes  sen- 
sory fibres  to  the  oesophagus,  the  stomach,  the  lungs,  and  special 
fibres  to  the  heart,  liver,  spleen,  pancreas,  kidneys,  suprarenal 
bodies  and  the  intestinal  blood-vessels.  The  spinal  system  is 
represented  by  the  phrenic  nerve  which  is  derived  mainly  from  the 
fourth  cervical  nerve,  a  branch  of  which,  the  supraacromial,  is 
distributed  to  the  integument  of  the  point  of  the  shoulder.  The 
phrenic  distributes  fibres  to  the  diaphragm  and  falciform  ligament 
of  the  liver ;  it  unites  with  filaments  of  the  coeliac  plexus  to  form 
the  diaphragmatic  plexus  which  is  joined  by  filaments  from  the 
diaphragmatic  ganglion.  From  this  plexus  fibres  are  distributed 
to  the  coronary  ligaments  and  peritoneum  of  the  Hver  and  to  the 
right  suprarenal.  The  sympathetic  nerve  supply  is  derived  from 
the  cceliac  plexus,  which  is  joined  by  branches  from  both  semilunar 
ganglia  and  from  the  right  pneumogastric.  From  it  arise  the  coro- 
nary, hepatic,  and  splenic  plexuses.  The  hepatic  plexus  in- 
osculates with  fibres  from  the  left  pneumogastric  and  enters  the 
liver.  Filaments  are  distributed  to  the  right  suprarenal;  other 
filaments  follow  the  branches  of  the  hepatic  artery. 

On  account  of  this  general  intercommunication  of  the  nerve 
supply  of  the  liver,  biliary  apparatus  and  other  regions  of  the  body, 
pain  caused  by  lesions  of  these  organs  may  be  referred  to  various 
positions.  It  may  be  purely  epigastric;  may  occur  in  the  right 
or  left  hypochondrium;  in  either  kidney  region;  in  the  dia- 
phragmatic area,  in  the  cardiac  region,  or  in  the  left  lung;  in  the 
back;  beneath  either  shoulder  blade;  at  the  tip  of  the  shoulder; 
or  throughout  the  abdomen. 

In  the  earliest  stages  of  cholelithiasis,  where  the  gastric  symp- 
toms predominate,  the  pain  rarely  is  referred.     Sometimes  a  dull 
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aching,  a  feeling  of  discomfort,  is  experienced  to  the  right  of  the 
spinal  column.  When  the  disease  has  lasted  for  some  time,  and 
pericholecystic  adhesions  have  developed,  implicating  the  pylo- 
rus, the  pain  may  be  referred  to  the  left  subscapular  region  (Vol. 
I,  page  3). 

In  attacks  of  biliary  colic  the  pain  is  very  constantly  referred, 
either  to  the  right  shoulder,  to  the  right  chest,  or  more  rarely  to 
the  right  groin.  In  colic  from  involvement  of  the  common  bile- 
duct  the  entire  lower  right  thorax  may  be  painful,  from  swelling 
of  the  liver. 

The  character,  location,  and  duration  of  pain  are  important 
diagnostic  factors  both  in  the  diagnosis  of  infections  of  the  biliary 
tract  and  in  the  differential  diagnosis  of  all  other  lesions  in  the 
upper  portion  of  the  abdomen.  The  peculiarities  of  the  pain 
should  be  carefully  considered  whenever  present;  and  if  absent 
this  fact  should  always  be  noted. 

Pain  in  ''gastric  symptom  cases"  of  cholelithiasis  is  dull, 
burning,  gnawing,  boring,  or  grasping.  It  is  confined  to  the  epi- 
gastrium or  possibly  referred  to  the  back.  It  is  independent  of 
the  ingestion  of  food  or  of  the  kind  of  food.  It  may  occur  at  night 
or  during  the  day. 

The  pain  of  more  severe  infection  of  the  biliary  tract  is  colicky 
in  character,  very  severe,  of  sudden  onset,  usually  of  short  dura- 
tion, and  of  sudden  cessation.  It  is  felt  in  the  epigastrium  or  the 
right  h3^ochondrium  and  may  be  referred  to  the  breast,  back,  right 
costal  arch,  right  shoulder,  shoulder  blades,  etc.  The  attacks  are 
independent  of  the  ingestion  of  food  and  usually  of  the  kind  of 
food;  they  may  occur  at  night  on  an  empty  stomach.  The  in- 
tervals between  attacks  may  vary  from  hours  or  days  to  years. 

The  pain  in  ulcer  of  the  sto^nach  usually  is  of  a  stabbing  charac- 
ter, located  in  the  epigastrium,  being  referred  at  times  to  the  left 
hypochondrium  or  left  scapular  region.  It  is  rarely  present  when 
the  stomach  is  empty,  but  follows  the  ingestion  of  food  either 
immediately  or  within  half  an  hour,  and  often  increases  in  severity 
until  the  stomach  has  been  emptied  by  vomiting  or  by  the  ex- 
pulsion of  stomach  contents  into  the  duodenum.  The  pain  is 
seldom  absent  for  any  long  periods  of  time. 

The  pain  in  ulcer  oj  the  duodenum  may  run  in  periods  of  at- 
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tacks,  the  periods  varying  in  time  from  a  few  days  to  several 
months.  During  the  periods  of  attacks,  the  pains  will  appear 
daily  or  several  times  a  day.  They  are  burning  and  gnawing  in 
character,  and  radiate  to  the  region  of  the  stomach  and  duodenum. 
They  bear  a  regular  relation  to  the  patient's  meals:  they  are  at 
their  height  from  two  to  six  hours  after  the  ingestion  of  food,  and 
are  relieved  or  entirely  dissipated  by  food  or  drink  or  by  removal 
of  the  contents  of  the  stomach  either  by  vomiting  or  by  irriga- 
tion. Between  these  periods  of  attacks  the  patient  considers 
himself  in  perfect  health;  whereas  in  cholelithiasis  a  certain  amount 
of  gastric  distress  is  constantly  present. 

The  pain  in  cancer  of  the  stomach  is  more  or  less  continuous, 
of  a  dull,  depressing  character.  It  is  generally  increased  by  the 
ingestion  of  food. 

Tenderness  obtained  by  pressure  or  palpation  is  closely  allied 
to  pain  in  all  cases  of  cholelithiasis.  Some  writers  lay  much 
greater  stress  on  certain  points  of  tenderness  or  pain  elicited  by 
pressure,  than  on  any  other  symptom.  This  tenderness  is  claimed 
by  some  to  indicate,  absolutely,  by  its  presence  or  absence,  the 
presence  or  absence  of  gall-stones.  Robson  and  Cammidge  state 
that  "another  characteristic  symptom  of  great  diagnostic  value 
is  the  existence  of  a  tender  spot  an  inch  above  the  umbilicus,  and 
in  a  line  between  it  and  the  right  costal  margin.  This  tender 
spot  is  quite  as  constant  as  the  McBurney  point  in  appendicitis, 
although  in  some  cases  it  may  be  a  little  higher  than  that  men- 
tioned, but  in  the  same  line."  This  is  frequently  spoken  of  as 
"Robson's  point." 

This  characteristic  point  of  tenderness  may  also  be  elicited 
in  the  following  manner,  usually  called  the  Murphy  method.  With 
the  patient  sitting  up  and  leaning  forward,  the  examiner  stands 
back  of  the  patient  with  one  hand  hooked  under  each  costal  margin 
at  the  ninth  costal  cartilage.  Deep  inspiration  forces  the  liver  and 
gall-bladder  downward  while  the  finger-tips  press  inward  and 
upward.  In  this  way  pressure  on  the  kidney  is  avoided,  while 
tenderness  from  the  stomach  or  duodeum  is  much  more  superficial. 
Pain  is  experienced  by  the  patient  as  pressure  is  exerted  on  the 
deep-lying  gall-bladder  and  the  inspiration  is  checked  suddenly  by 
the  pain,  the  patient  being  unable  to  take  a  full  inspiration. 
While  we  believe  that  this  tenderness  is  very  significant  of  the 
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presence  of  biliary  calculi,  it  is  scarcely  warrantable  to  go  as  far 
as  Bishop,  who  says  that  "if  the  result  of  such  examination  is 
negative,  the  possibility  of  biliary  calculi  is  eliminated."  Mon- 
sarrat  claims  that  this  tenderness  is  the  one  persistent  clinical 
sign  upon  which  a  diagnosis  may  be  made.  This  tender  point  is 
also  elicited  by  "  thumb  pressure"  under  the  ninth  costal  cartilage, 
after  the  manner  practised  by   Moynihan  (loc.  cit.,  page  113). 


Fig.  7. — Palpation  of  the  Gall-bladder  by  "Thumb  Pressure"  under  the 
NINTH  Costal  Cartilage. 


The  left  hand  is  placed  over  the  lower  right  thorax  as  the  surgeon 
sits  or  kneels  at  the  right  side  of  the  patient's  bed,  and  the  thumb 
of  this  hand  presses  firmly  but  gently  over  the  region  of  the  gall- 
bladder just  below  the  costal  border.  Or  the  surgeon  may 
employ  the  method  which,  according  to  Langenbuch  (loc.  cit.,  S. 
252)  was  originally  recommended  by  Rheinstein  (1891).  The 
left  hand  is  placed  under  the  patient  so  as  to  steady  the  lower 
right  thorax;  then  by  bimanual  palpation,  using  the  right  hand 
over  the  upper  abdomen,  the  two  hands  are  gently  but  firmly  ap- 
proximated, and  as  the  right  kidney  and  the  liver  are  pushed  for- 
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ward,  the  tenderness  due  to  the  diseased  gall-bladder  becomes 
evident  at  the  end  of  deep  inspiration. 

No  undue  force  should  be  used  in  palpating  the  gall-bladder 
region,  for  rupture  of  a  diseased  gall-bladder  has  been  recorded 
(Langenbuch)  as  due  to  such  manoeuvres. 

There  also  is  very  constantly  a  tender  spot  in  Boas's  area, 
on  the  right  side  behind,  on  the  level  of  the  twelfth  dorsal  ver- 
tebra, two  or  three  finger-breadths  from  the  spine,  and  this  may  be 
present  even  when  no  tenderness  can  be  discovered  in  front. 


Fig.  8. — Bimanual  Palpation  of  the  Gall-bl.adder. 


While  these  tender  spots  are  of  significance  when  present, 
their  absence  does  not  preclude  the  presence  of  gall-stones.  Our 
chnical  experience  has  been  unable  to  confirm  the  constancy  of 
these  diagnostic  signs  as  observed  by  others.  They  have  been 
absent  or  not  obtainable  in  a  number  of  cases,  especially  in  some 
''gastric  symptom  cases"  where  the  gall-stones  and  the  inflamma- 
tion have  been  confined  to  the  inside  of  the  gall-bladder.  Where 
there  is  or  has  been  pericholecystic  inflammation,  tenderness  is 
much  more  constant.  In  such  cases  slight  rigidity  of  the  over- 
lying muscles  is  present,  while  in  cases  of  cholelcystitis,  and  other 
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acute  phases  of  gall-bladder  disease,  both  tenderness  and  rigidity 
are  pronounced. 

Enlargement  of  the  Gall-bladder. — The  gall-bladder  is  en- 
larged in  the  majority  of  cases  of  cholelithiasis,  but  the  enlargement 
may  not  be  sufhcient  to  cause  the  presence  of  a  palpable  tumor, 
on  account  of  the  position  of  the  gall-bladder  in  its  fossa  on  the 
under  surface  of  the  right  lobe  of  the  liver.  The  normal  gall- 
bladder cannot  be  felt  through  the  abdominal  wall;  when  the 
gall-bladder  is  palpable  it  must  be  distended  sufficiently  to  force 
its  fundus  beyond  the  border  of  the  liver.  It  is  possible  for  the 
gall-bladder  to  be  very  tense  without  there  being  a  palpable  tumor, 
since  the  gall-bladder  wall  may  be  thickened  and  sclerotic  from 
long-standing  disease,  and  be  incapable  of  further  distention; 
thus  it  is  not  unusual  to  find  a  small  contracted  gall-bladder 
full  of  pus  (empyema),  and  very  tense.  In  a  series  of  in  cases 
of  cholelithiasis  operated  upon  by  the  senior  author,  the  gall- 
bladder was  distended  in  seventy-four,  or  66.6  per  cent.;  it  was 
normal  in  size  in  seven,  or  6.3  per  cent.;  and  was  contracted  in 
thirty,  or  27  per  cent. 

The  position  of  the  gall-bladder  varies  with  the  size  and  posi- 
tion of  the  liver;  in  normal  conditions,  the  neck  of  the  gall-bladder 
is  about  on  a  level  with  the  ninth  costal  cartilage.  In  cases  of 
ptosis  of  the  liver  or  enlargement  of  that  organ,  the  neck  of  the 
gall-bladder  may  be  as  low  as  the  umbilicus  or  even  below  that 
point.  If  the  gall-bladder  is  enlarged  the  fundus  usually  moves 
downward  and  forward,  although  it  is  not  rare  to  find  the  tumor 
extending  toward  the  median  line,  nor  is  it  unusual  to  find  at 
operation  that  the  gall-bladder,  though  enlarged,  is  hidden  behind 
the  liver  and  therefore  was  not  palpable  through  the  abdominal 
walls.  In  some  instances  it  has  extended  to  the  brim  of  the  pelvis, 
and  in  this  position  has  been  mistaken  for  an  ovarian  tumor 
(page  53). 

When  the  distention  of  the  gall-bladder  is  sufficient  to  form 
a  palpable  tumor,  the  latter  will  be  felt  as  a  rounded,  smooth 
pear-shaped  mass,  readily  movable  laterally  in  the  absence  of 
adhesions.  In  the  presence  of  pericholecystic  adhesions,  the 
tumor  may  not  be  recognizable  as  the  gall-bladder,  the  character- 
istic shape  and  smoothness  being  absent.  Under  these  conditions 
a  mass  will  be  palpable,  more  or  less  fixed.     The  mass  may  move 
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with  respiration  or  be  fixed  to  the  anterior  abdominal  wall.  When 
the  gall-bladder  is  free  there  is  a  distinct  movement  with  respira- 
tion, the  dome  of  the  tumor  passing  under  the  palpating  hand 
with  each  respiratory  movement. 

In  the  more  severe  infections  it  is  often  impossible  to  deter- 
mine the  presence  of  a  tumor,  even  though  it  may  be  very  evident 
at  operation,  on  account  of  the  rigidity  of  the  overlying  muscles. 
There  must  be  more  or  less  laxity  of  the  abdominal  muscles  in 
the  right  upper  quadrant,  if  the  gall-bladder  is  to  be  palpated. 

The  enlarged  gall-bladder,  unless  held  in  place  by  adhesions, 
may  be  moved  or  pushed  from  its  normal  location,  but  will  return 
immediately  when  relieved. 

A  tumor  of  the  gall-bladder  without  jaundice  usually  indicates 
closure  of  the  cystic  duct,  generally  by  a  calculus. 

A  tumor  of  the  gall-bladder  with  jaundice,  is  indicative  of 
pressure  from  without,  in  about  90  per  cent,  of  such  cases.  Jaun- 
dice due  to  calculous  obstruction  usually  is  accompanied  by  a 
contracted  gall-bladder  (see  page  80).  Enlargement  of  the 
gall-bladder  with  jaundice  usually  is  significant  of  carcinoma  of 
the  head  of  the  pancreas,  of  the  duodenum,  or  of  the  common 
duct;  or  of  benign  disease  of  the  pancreas. 

Fever. — An  increase  of  temperature  at  time  of  operation  for 
cholelithiasis  is  noted  in  about  one-third  of  the  cases.  In  a 
series  of  386  cases  of  cholelithiasis  operated  upon  by  the  senior 
author,  fever  was  absent  in  264,  or  68.4  per  cent.;  and  was  present 
in  122  or  31.6  per  cent.  The  rise  in  temperature  is  due  to  an 
infectious  process,  and  naturally  is  absent  except  during 
the  activity  of  the  infection.  With  the  subsidence  of  the  acute 
infection,  the  fever  disappears.  So  long  as  the  infection  is  confined 
to  the  gall-bladder  there  rarely  is  any  marked  rise  in  temperature, 
since  the  gall-bladder  is  nearly  devoid  of  lymph-nodes  and  very 
little  absorption  occurs  from  it.  But  when  the  infection  spreads 
either  to  the  surrounding  peritoneum  or  to  the  bile-ducts,  then 
marked  temperature  changes  occur.  The  temperature  in  cases 
of  cholangeitis,  biliary  hepatitis,  etc.,  may  resemble  that  of 
malaria  or  septicaemia.  In  such  cases  the  sudden  onset  of  fever, 
its  rapid  rise  to  a  height  of  101°  F.,  or  more,  and  its  quick  fall 
again  to  the  normal,  are  quite  characteristic,  the  temperature 
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forming  what  Moynihan  has  well  named  a  "steeple"  chart. 
There  is  entire  absence  of  fever  between  the  excerbations. 

Vomiting. — Vomiting  usually  is  present  during  the  attacks  of 
biliary  colic,  and  usually  is  absent  between  the  attacks.  At  times 
it  begins  with  the  termination  of  the  attack  of  colic;  first  the 
ingested  food  and  later  bilious  matter  being  rejected.  Blood  is 
very  rarely  present.  Yet  hcematemesis  is  occasionally  seen.  The 
vomiting  often  seems  to  relieve  the  pain.  In  rare  instances  the 
vomiting  may  be  persistent,  even  alarming. 

Vomiting  in  ulcer  of  the  stomach  is  almost  as  constant  as  is 
pain  in  that  affection.  Vomiting  usually  brings  absolute  relief. 
The  vomitus  is  sour,  often  contains  an  excessive  amount  of  liquids, 
and  is  streaked  with  blood  in  over  25  per  cent,  of  the  cases. 

Vomiting  in  ulcer  of  the  duodenum  usually  increases  in  sever- 
ity with  the  progress  of  the  disease,  at  times  becoming  alarming. 
It  usually  occurs  about  two  to  four  hours  after  the  ingestion  of 
food,  at  the  time  the  pain  and  gas  are  greatest.  The  vomitus  is 
"acid,"  "acrid,"  "bitter-burning,"  rather  small  in  amount  but 
very  irritating.     It  frequently  contains  blood. 

Vomiting  in  cancer  of  the  stomach  is  irregular.  Some  relief 
is  generally  afforded.  The  vomitus  is  foal-smelling  and  consists 
of  partly  digested  food  and  contains  altered  blood  in  about  two- 
thirds  of  the  cases. 

Crepitation. — In  a  few  instances  a  strong  crepitation  may  be 
elicited  by  pressure  on  a  gall-bladder  containing  calculi.  LeBlanc 
reports  such  a  case,  in  which  auscultation  also  elicited  a  sound 
exactly  similar  to  the  crepitus  of  a  fractured  bone.  Such  cases 
are  rare. 

Tetany  has  been  referred  to  in  Vol.  I  (page  166)  as  frequently 
of  gastro-intestinal  origin.  It  is  occasionally  observed  on  the 
subsidence  of  a  severe  attack  of  biliary  colic. 

Localization  of  Gall-stones. — In  most  cases  of  cholelithiasis  it 
is  possible  to  ascertain  with  a  fair  degree  of  accuracy  whether  the 
calculi  still  remain  in  the  gall-bladder  or  whether  they  have 
escaped  into  the  bile-ducts,  and  if  so  whether  the  common  duct 
is  involved.  As  calculi  may  be  found  in  several  ducts  as  well  as 
in  the  gall-bladder  at  the  same  time,  the  clinical  picture  may  be 
somewhat  confusing;  but  a  distinction  between  stones  still  in  the 
gall-bladder,  those  in  the  cystic  duct,  and  those  in  the  common 
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duct,  usually  can  be  made  by  attention  to  the  history  of  the  case 
and  a  careful  physical  examination. 

The  symptoms  and  signs  of  stones  in  the  gall-bladder  alone 
("simple  cholelithiasis"  as  it  is  called)  are  those  of  chronic 
catarrhal  cholecystitis.  There  may  be  an  occasional  exacerbation 
resulting  in  acute  cholecystitis,  or  in  gall-stone  colic;  and  it  is 
chiefly  on  the  recurrence  of  symptoms  that  the  diagnosis  of  gall- 
stones is  based.  A  single  attack  of  cholecystitis,  even  with  severe 
colic,  is  not  enough  to  warrant  a  diagnosis  of  stone. 

Stone  in  the  Cystic  Duct.^ — The  frequency  of  this  localization 
of  gall-stones  is  shown  in  tabular  form  at  page  67.  Including 
cases  where  calculi  are  found  elsewhere  in  the  bile-tract  as  well  as 
in  the  cystic  duct,  this  portion  of  the  tract  is  involved  in  about  20 
per  cent,  of  cases.  The  symptoms  and  signs  vary  with  the  size  of 
the  stone,  the  acuteness  of  the  inflammation,  and  the  complete- 
ness of  the  obstruction.  As  soon  as  a  stone  impinges  upon  the 
mouth  of  the  duct  or  enters  its  lumen,  typical  gall-stone  colic 
results  from  the  attempt  to  rid  the  duct  of  the  obstruction.  Par- 
oxysms of  pain  recur  until  the  stone  either  passes  through  the  duct, 
returns  to  the  gall-bladder,  or  becomes  lodged  permanently  in 
the  duct.  In  the  latter  case  obstruction  is  not  necessarily  com- 
plete, since  usually  a  portion  of  the  lumen  remains  through  which 
bile  can  pass.  Should  the  obstruction  become  complete,  however, 
the  pain  will  disappear  as  further  attempts  at  dislodgment  gradu- 
ally cease.  The  pain  of  obstruction  of  the  neck  of  the  gall-bladder 
is  referred  to  the  right  shoulder-blade  in  70  per  cent.,  to  the  left 
scapular  region  in  10  per  cent.,  and  to  the  sternum,  praecordial 
region,  and  right  subclavicular  region  in  20  per  cent,  of  cases, 
according  to  McBurney. 

Jaundice  is  not  present  in  uncomplicated  cases  of  calculus  in 
the  cystic  duct.  The  presence  of  jaundice  impUes  obstruction  of 
the  common  or  hepatic  duct. 

The  presence  or  absence  of  enlargement  of  the  gall-bladder 
depends  upon  the  character  and  degree  of  inflammation  in  the 
organ  before  the  stone  enters  the  duct,  and  upon  the  completeness 
of  the  obstruction.  When  there  has  been  previous  inflammation, 
the  gall-bladder  walls  usually  are  thickened  and  contracted;  or 
the  entire  organ  may  be  held  fast  by  surrounding  adhesions.  In 
these  cases  no  enlargement  of  the  gall-bladder  will  occur.     In 
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the  majority  of  instances,  however,  a  dilatable  gall-bladder  is 
present,  enlargement  occurs  and  the  gall-bladder  can  be  palpated. 
If  obstruction  of  the  duct  is  complete,  no  bile  can  enter,  and 
the  gall-bladder  becomes  distended  with  its  secretion,  forming 
hydrops  vesica  fellecB,  the  symptoms  of  which  were  considered  at 
page  57.  Should  acute  infection  occur  in  the  gall-bladder, 
empyema  develops.  The  symptoms  of  this  condition  were. dis- 
cussed at  page  58. 

The  diagnosis  of  obstruction  of  the  cystic  duct  depends  upon 
a  correct  interpretation  of  the  symptoms  enumerated  above,  and 
on  the  recognition  of  enlargement  of  the  gall-bladder.  When 
the  gaU-bladder  is  small  or  contracted  or  bound  down  by  adhesions 
it  is  nearly  impossible  to  make  a  diagnosis  of  obstruction  of  the 
cystic  duct.  Moreover,  enlargement  of  the  gall-bladder  may  be 
caused  by  any  condition  which  causes  obstruction  to  the  flow  of 
bile,  or  even  by  the  presence  of  a  large  number  of  calculi  within 
the  gall-bladder. 

Pressure  on  other  structures  exerted  by  a  stone  in  the  cystic 
duct  may  give  rise  to  symptoms  that  will  make  the  diagnosis 
more  difficult.  Thus  cholangeitis  and,  at  times,  obstructive 
jaundice  may  result  from  pressure  on  the  common  duct;  throm- 
bosis and  ascites  may  result  from  pressure  on  the  portal  vein; 
symptoms  of  gastric  dilatation  may  result  from  pressure  on  the 
duodenum.  But  these  conditions  are  comparatively  rare,  and 
the  history  of  the  case  should  aid  in  clearing  up  the  diagnosis, . 
especially  when  enlargement  of  the  gall-bladder  is  present. 

The  prognosis  in  obstruction  of  the  cystic  duct  is  good,  unless 
the  contents  of  the  gall-bladder  become  infected  so  virulently 
that  acute  empyema,  perforation  or  gangrene  results.  The 
prognosis  under  such  conditions  is  very  grave.  In  uncompli- 
cated cases  the  operative  mortality  is  no  higher  than  that  of 
cholecystectomy  in  general. 

Stone  in  the  Common  Duct. — The  frequency  of  stone  in  the 
common  duct  was  discussed  at  page  67.  Including  cases  where 
calculi  are  found  elsewhere  as  well  as  in  the  common  duct,  this 
is  involved  in  over  2 1  per  cent,  of  the  cases.  The  more  experienced 
a  surgeon  becomes,  the  less  apt  is  he  to  let  a  stone  in  the  common 
duct  remain  undetected  at  operation. 

The  symptoms  presented  are  pain  of  a  colicky  nature,  followed 
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in  most  instances  by  jaundice  which  is  intermittent  and  which 
varies  greatly  in  intensity  even  when  present.  The  attacks  of 
pain  often  are  associated  with  intermittent  feverish  attacks,  and 
with  chills;  and  in  most  instances  such  attacks  are  followed  by 
an  increase  in  intensity  of  the  jaundice.  The  chain  of  symptoms 
presented  is  similar  to  that  of  "Charcot's  Intermittent  Fever,"  a 
type  of  cholangeitis  associated  with  obstruction  of  the  common 
duct.  The  symptoms  of  cholangeitis  have  been  described  at 
page  47. 

There  is  no  enlargement  of  the  gall-bladder  in  uncomplicated 
cases  of  obstruction  of  the  common  duct  by  calculus.  There 
are  few  exceptions  to  this  rule;  they  have  been  discussed  at 
page  80. 

The  diagnosis  of  calculous  obstruction  of  the  common  duct 
depends  largely  upon  the  history  of  the  case.  If  the  patient  is 
seen  during  an  attack  of  acute  cholangeitis  it  may  be  possible  to 
make  a  diagnosis  even  in  the  absence  of  an  accurate  history. 
Obstruction  of  the  common  duct  by  calculus  may  be  differentiated 
from  that  due  to  carcinoma  of  the  duct  by  the  train  of  symp- 
toms usually  noted  in  the  latter  affection.  Chronic  progressive 
jaundice,  without  fever,  with  decoloration  of  the  stools,  absence 
of  sharp  pain,  moderate  enlargement  of  the  liver,  a  distended 
gall-bladder,  and  continuous  emaciation,  are  characteristics  of 
obstruction  from  cancer  of  the  common  duct  (page  123).  Ob- 
struction of  the  common  duct  from  enlargement  of  the  head  of 
the  pancreas,  as  a  result  either  of  inflammation  or  of  a  new  growth, 
is  considered  at  page  356. 

The  prognosis  of  calculous  obstruction  of  the  common  duct  is 
very  much  graver  that  w^here  the  cystic  duct  alone  is  obstructed. 
The  danger  is  in  large  part  due  to  the  more  serious  lesions  present, 
but  in  no  small  degree  to  the  more  extensive  operative  interference 
required  to  assure  removal  of  all  calculi.  The  mortality  of 
choledochotomy  varies  from  8  to  30  per  cent.,  in  various 
statistics. 
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Treatment  of  Cholelithiasis. 

After  the  discussion  of  the  pathology  of  this  affection,  into 
which  we  have  gone  at  some  length,  it  scarcely  seems  necessary 
to  insist  further  on  the  fact  that  cholelithiasis  is  a  surgical  disease, 
and  that  operative  treatment  is  requisite  for  its  cure.  Kocher's 
oft-quoted  epigram  that  gall-stones  belong  primarily  not  to  the 
surgeon  but  to  the  patient,  is  true  enough;  but  the  modest  state- 
ment of  fact  which  he  appends  should  not  be  overlooked.  It  is  to 
the  effect  that  it  is  the  patient's  privilege,  if  he  so  elects,  to  spend 
an  invalid's  life  sojourning  from  timie  to  time  at  the  various 
resorts  such  as  Carlsbad,  Marienbad,  Saratoga,  etc.,  thus  cau- 
tiously endeavoring  to  keep  his  calculi  quietly  at  rest  in  his  gall- 
bladder; or  even  to  endure  with  fortitude  the  occasional  agony 
induced  when  a  calculus  leaves  the  gall-bladder  and  attempts  to 
force  its  passage  into  the  bowel.  But  this  life  is  only  for  the  well- 
to-do  classes;  as  Kehr  says,  at  Carlsbad  the  poor  disappear  abso- 
lutely; "the  patients  come  to  Carlsbad  usually  in  the  period  of 
latency;  the  minority  still  have  colics  or  inflammation  of  the  gall- 
bladder. Now  begins  the  regular  living,  the  beneficial,  pain- 
assuaging,  laxative  action  of  the  Carlsbad  springs,  the  delightful 
influence  of  the  Sprudel  baths  with  their  peat  poultices  to  the  liver 
and  region  of  the  gall-bladder.  The  beautiful  surroundings" 
he  proceeds  "entice  the  cure-guest  into  the  noble  forest,  he  chmbs 
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the  mountains,  which  in  stillness  leave  nothing  to  wish  for,  and 
he  forgets  the  worry  of  his  business  and  the  pain  of  his  disease. 
The  cuisine  permitted  by  the  cure  removes  the  sins  of  his  club 
life  at  home,  of  the  many  strawberry  and  peach  punches;  briefly, 
the  tissue  changes  are  powerfully  stimulated,  and  whoever  is  not 
very  sick  must  in  a  very  short  time  indeed  feel  himself  well." 
But  while  such  a  hfe  is  a  patient's  privilege  if  he  can  afford  it,  there 
are  very  many  who  cannot,  and  it  is  the  duty  of  the  attending 
physician  to  inform  his  patients  that  modern  surgery  offers  a 
rapid  and  a  lasting  cure  at  a  very  trifling  risk,  provided  operation 
is  undertaken  before  compHcations  have  arisen.  The  best  time 
for  a  Carlsbad  ''cure"  is  after  operation. 

In  uncomplicated  cases  the  mortality  of  .operation  is  less 
than  5  per  cent.,  and  in  the  hands  of  those  who  have  much  experi- 
ence in  this  work  it  has  been  reduced  as  low  as  2  or  even  i  per 
cent.  When  complications  develop,  the  mortality  rises  rapidly, 
as  will  be  noted  on  subsequent  pages.  Not  only  is  the  migration 
of  calculi  from  the  gall-bladder  into  the  duct  a  factor  of  very 
serious  moment  in  increasing  the  death-rate  from  cholelithiasis, 
but  even  when  the  stones  remain  in  the  gall-bladder  the  occur- 
rence of  acute  cholecystitis  or  its  possible  sequels,  such  as  peri- 
cholecystic  adhesions,  perforation  or  gangrene,  may  put  the 
patient's  life  in  jeopardy  at  any  time.  The  safest  course,  by  far, 
for  the  patient  to  pursue  is  to  have  his  gall-stones  removed  as  soon 
as  they  begin  to  produce  noticeable  symptoms.  At  this  time  the 
simple  operation  of  drainage  of  the  gall-bladder,  with  removal  of 
the  calculi,  will  effect  a  cure.  Later  not  only  cholecystectomy 
may  be  necessary,  but  incision  and  drainage  of  the  common  duct 
or  even  of  the  hepatic  duct  may  be  required.  These  operations, 
and  others  yet  more  complicated,  have  a  much  higher  mortality, 
and  often  gravely  tax  the  technical  skill  as  well  as  the  judgment 
of  the  surgeon.  We  believe  there  is  no  more  difficult  surgery 
than  that  of  the  bile-ducts. 

The  comparative  mortality  of  operations  for  these  various 
conditions  may  be  seen  in  the  following  series  of  cases,  published 
by  the  senior  author  in  1908.  They  comprise  the  operations 
performed  in  cases  of  cholelithiasis  at  the  German  Hospital 
between  Jaunary  1903  and  April  1907. 
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OPERATIONS  FOR  CHOLELITHIASIS  (1903-1907). 

Lesions.  Operations.      Deaths.  Mortality. 

Simple  cholelithiasis 45  2  4.4  per  cent. 

Calcuh    in    ducts,    but    without 

acute  inflammation 65  10  15 -4  per  cent. 

Acute  cholecystitis 54  10  18. 5  per  cent. 

Hydrops  vesicae  fellese 12  3  25.0  per  cent. 

Pericholecystic  abscess 6  2  33  -o  per  cent. 

182  27  14.3  per  cent. 

Kehr  reported  (1899),  a  mortality  of  1.5  per  cent,  among  his 
cases  of  cholecystostomy;  3.7  per  cent,  in  his  cholecystectomies; 
and  of  10.2  per  cent,  in  his  choledochotomies.  In  extremely 
comphcated  operations,  his  mortality  was  45  per  cent. 

Mayo  reports  (191 1)  an  operative  mortality  of  less  than  2  per 
cent,  when  the  stones  were  confined  to  the  gall-bladder  and  cystic 
duct;  and  of  8  per  cent,  when  the  common  duct  was  involved, 
varying  from  3  per  cent,  in  quiescent  cases  to  25  per  cent,  in  cases 
of  complete  obstruction  of  the  choledochus. 

A  series  of  329  operations  for  cholelithiasis  and  its  complications, 
by  the  senior  author,  during  the  years  1910,  1911,  and  1912,  is 
summarized  in  the  following  table: 


OPERATIONS  FOR  CHOLELITHIASIS  (1910-1912). 

Lesions.  Operations.  Deaths.        Mortality. 

Cholelithiasis  without  acute  in- 
fection   173  9  4-6  per  cent. 

Acute  cholecystitis 15  2  13.3  per  cent. 

Empyema 29  4  13.8  per  cent. 

Hydrops 12          ■         •         2  16.6  per  cent. 

Pericholecystic  abscess 6  i  16.6  per  cent. 

Gangrene  or  perforation 3  o 

Pancreatic  lymphangeitis 24  i  4.2  per  cent. 

Chronic  pancreatitis 67  3  4.5  per  cent. 

329  22  6.6  per  cent. 

The  cases  classed  as  "cholelithiasis  without  acute  infection" 
include  all  quiescent  cases  of  choledochus  and  cysticus  and  hepati- 
cus  calcuU,  as  well  as  those  of  simple  cholehthiasis,  where  the 
stones  were  confined  to  the  gall-bladder.  For  similar  classes  of 
cases  the  mortality  in  the  earlier  series  of  operations  was  nearly 
II  per  cent.,  while  in  the  present  series  it  has  been  reduced  well 
below  5  per  cent. 
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Recurrence  of  gall-stones  after  operation  is  exceedingly  rare. 
Although,  as  noted  at  page  90,  calculi  occasionally  have  formed 
around  a  silk  suture  or  other  foreign  material  left  in  the  gall- 
bladder at  operation,  usually  "recurrence"  implies  not  a  new 
formation  of  stones, but  that  some  calculi  were  overlooked  at 
the  time  of  operation.  If  operation  is  undertaken  at  the  propi- 
tious time,  that  is,  before  any  calculi  have  left  the  gall-bladder, 
and  before  pericholecystic  adhesions  have  developed  as  the  result 
of  attacks  of  cholecystitis,  then  the  complete  removal  of  the 
calculi  is  not  difficult,  and  no  stones  should  be  overlooked.  This 
is  a  great  argument  in  favor  of  early  operation.  Maurice  Rich- 
ardson reported  a  case  in  which,  after  dislodging  a  stone  from  the 
common  duct,  it  escaped  into  the  hepatic  duct;  and  he  found 
himself  absolutely  impotent  to  find  it  again:  "there  was  the 
patient  with  his  common  duct  wide  open,  and  somewhere  in  the 
depths  of  the  liver  was  the  offending  stone,  ready  to  be  drifted 
down  into  the  same  impaction  as  before."  Fortunately  such  a 
catastrophe  seldom  occurs,  even  to  surgeons  of  less  skill  and 
experience  than  Richardson. 

Robson  calls  attention  to  the  fact  that  in  the  very  large  ex- 
perience of  Mayo,  Kehr,  and  himself,  it  had  been  stated  by  each 
separately  that  the  recurrence  of  gall-stones  after  cholecystostomy 
was  an  extremely  rare  event.  In  191 1  W.  J.  Mayo  stated  that 
among  4000  operations  performed  upon  the  biliary  tract  by 
himself  and  C.  H.  Mayo  only  three  cases  were  observed  in  which 
stones  had  reformed  in  the  gall-bladder. 

But  while  this  freedom  from  recurrence  is  the  rule,  a  candid 
statement  of  fact  must  be  made  that  very  ocasionally  true  recur- 
rences of  gall-stones  (not  cases  of  overlooked  stones)  do  occur. 
We  have  encountered  a  few  such  cases  ourselves.  The  following 
history  showing  that  not  very  many  months  after  the  senior 
author  had  removed  100  calculi  from  a  patient's  gall-bladder 
another  surgeon  removed  over  200  stones  from  it,  is  incontrover- 
tible proof  of  recurrence.  Two  hundred  calculi  could  not  have 
been  overlooked  at  the  first  operation. 

Miss ,  nurse,  operated  at  the  German  Hospital  in  1S97  for  calculous 

cholecystitis,  removal  of  100  gall-stones.  Remained  perfectly  well  for  one 
year  when  she  had  a  recurrence  of  cholecystitis  and  subsequent  operation  with 
removal  of  200  stones. 
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The  thing  which  demands  elucidation  is  not  why  recurrences 
occur,  but  why  they  do  not  occur  more  often.  True,  these 
patients  when  operated  upon  have  passed  the  age  during  which 
infectious  diseases  such  as  typhoid  fever,  entero-cohtis,  etc.,  are 
prone  to  occur.  When  they  are  relieved  of  their  calculi  and  the 
existing  infection  of  the  bile-tract  is  cured  by  drainage  it  may  be 
argued  that  no  renewed  infection  of  the  biHary  tract  is  likely  to 
develop,  because  these  predisposing  causes  of  bihary  infection 
will  not  again  arise.  Yet  such  renewed  infections  occasionally  do 
occur.  They  are  extremely  rare,  however,  and  would  be  rarer 
still  we  believe  were  postoperative  drainage  of  the  gall-bladder 
maintained  for  a  longer  time  than  often  is  the  case. 

But  though  early  operation  is  the  best  treatment,  in  cases  of 
simple  cholelithiasis  it  may  be  very  difhcult  to  persuade  the  patient 
to  submit  to  operation.  If  he  has  had  no  acute  attacks,  either  of 
cholecystitis  or  gall-stone  colic,  and  if  he  suffers  merely  from  symp- 
toms of  "indigestion,"  he  may  be  quite  satisfied  to  stay  as  he  is; 
and  a  surgeon  must  feel  very  sure  of  his  ground  before  attempting 
to  convince  such  a  patient  against  his  will.  Of  course  one  must 
bear  in  mind  the  slight  but  seemingly  unavoidable  mortality  which 
attends  any  large  series  of  operations.  An  occasional  death  will 
occur  from  pneumonia,  following  the  anaesthetic.  But  as  Kehr 
says,  ^Hhe  slight  dangers  of  early  operation  stand  in  no  sort  of  a 

relation  with  the  great  dangers    of   the    disease   itself 

Even  the  latent  cholelithiasis  we  should  always  regard  with  sus- 
picious eyes,  for  the  quiet  work  of  gall-stones  is  often  the  most 
destructive."  Carcinoma  may  develop  from  stones  which  cause 
no  particular  distress;  and  perforations  into  hollow  viscera  (in- 
ternal biliary  fistulae,  page  144)  often  occur  without  producing  any 
acute  symptoms.  "The  danger  of  carcinoma  alone,"  writes 
Mayo,  "is  five  times  as  great  as  is  the  mortality  following  opera- 
tions for  the  relief  of  simple  gall-stone  disease."  ^^In  malignancy 
and  insidioiisness"'  concludes  Kehr,  ";/o  disease  of  man  compares 
with  cholelithiasis. '^ 

Yet  operation  is  not  to  be  insisted  upon  indiscriminately  in 
every  case.  The  contra-indications  to  operation  may  be  summar- 
ized as  serious  organic  lesions  of  the  heart,  lungs,  or  kidneys; 
extreme  age;  anaemia  and  slow  coagulability  of  the  blood.  Such 
patients  as  these  must  lead  an  invalid's  life,  and  may  hope  by  care- 
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ful  dieting  and  attention  to  hygiene  to  prevent  the  development 
of  acute  complications  which  will  render  operation  imperative  at 
all  hazards. 

What  the  type  of  operation  shall  be  in  these  interval  cases  is 
a  subject  that  has  been  discussed  in  recent  years  a  little  too 
strenuously.  Certain  surgeons  contend  that  in  every  case  the  gall- 
bladder should  be  removed.  They  regard  it  as  the  hotbed  of  in- 
fection, and  claim  that  its  retention  favors  reformation  of  calculi. 
They  dwell  upon  the  supposed  functional  uselessness  of  the  gall- 
bladder, and  upon  its  pathological  importance.  They  magnify 
the  frequency  of  persistent  fistulas,  or^eformation  of  calculi  and 
recurrent  cholecystitis.  But  it  is  well  known  that  calculi  have 
developed  in  a  dilated  common  duct  after  cholecystectomy  (Mayo 
has  observed  five  such  cases) ;  and  the  danger  of  fistula  persisting 
after  cholecystostomy  is  not  great  if  no  obstruction  of  the  ducts 
remains. 

It  is  our  firm  belief  that  the  gall-bladder  has  important  func- 
tions to  perform,  of  which  the  chief  are  to  equalize  the  pressure 
of  bile  in  the  ducts  and  to  secrete  mucus  w^hich  shall  dilute  the 
bile.  That  it  acts  as  a  reservoir  for  the  storage  of  bile  has  been 
disputed  recently,  but  it  has  seemed  to  us  that  it  must  perform 
some  function  of  the  kind  during  long  intervals  between  meals,  as 
at  night;  and  it  has  even  been  suggested  by  one  of  us  that  perhaps 
the  reason  that  persons  with  gall-bladder  affections  sleep  better 
after  a  late  supper  than  might  be  expected  of  persons  in  their  con- 
dition, is  that  the  process  of  digestion  keeps  the  gall-bladder  more 
or  less  empty  of  bile,  and  that  thus  the  presence  of  the  lesser  evil 
procures  less  disturbed  sleep. 

A  further  argument  in  favor  of  retention  of  the  gall-bladder  un- 
less functionally  useless  is  that,  should  a  subsequent  operation  be 
required,  the  gall-bladder  is,  as  stated  by  Hartmann,  not  only  the 
thread  of  Adriadne  which  guides  us  through  a  labyrinth  of  adhe- 
sions to  the  position  of  the  bile-ducts,  but  may  become  a  very  im- 
portant feature  in  the  restoration  of  intestinal  drainage  of  bile,  by 
means  of  chclecystenterostomy,  in  cases  where  the  common  bile- 
duct  is  permanently  obstructed.  The  argument  used  by  the  advo- 
cates of  indiscriminate  cholecystectomy  in  this  connection  is  not 
valid.  They  assert  that  if  the  gall-bladder  had  been  removed  at  the 
first  operation  no  secondary  operation  for  recurrence  of  symptoms 
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would  be  required.  Such  has  not  been  our  own  experience,  and  we 
agree  with  Richardson  that  cholecystectomy  often  is  a  difhcult 
and  dangerous  operation — more  difficult  and  dangerous  in  fact 
than  a  simple  choledochotomy,  were  the  latter  operation  done 
in  cases  free  from  pathological  adhesions  and  in  patients  not 
gravely  ill  will  cholasmia.  The  adhesions  which  form  after 
some  cholecystectomies  cause  more  trouble  than  the  original 
disease. 

We  believe  cholecystectomy  scarcely  ever  should  be  performed 
in  cases  of  simple  cholelithiasis.  When,  however,  acute  calculous 
cholecystitis  (page  120)  is  Resent  cholecystectomy  usually  is  pref- 
erable to  cholecystostomy;  but  in  the  quiet  cases  in  which  no 
acute  inflammatory  attack  ever  has  occurred,  simple  drainage  of 
the  gall-bladder  is  sufficient.  When,  however,  as  the  result  of 
repeated  attacks  of  acute  cholecystitis,  or  from  the  long  duration 
of  the  disease  in  a  latent  stage,  the  gall-bladder  is  much  contracted 
upon  its  contained  calcuh,  removal  of  these  and  drainage  of  the 
gall-bladder  even  if  prolonged  seldom  will  restore  to  it  a  sufficient 
degree  of  functional  activity.  In  such  cases  we  now  prefer  to  do 
cholecystectomy  at  once;  but  we  recognize  it  as  a  more  serious 
procedure,  and  if  the  patient's  condition  is  unfavorable,  and  in  the 
case  of  very  fat  patients,  where  the  operation  is  one  of  unusual 
difficulty,  we  still  practise  the  simpler  operation  of  cholecystos- 
tomy. Should  further  trouble  occur  it  may  be  necessary  to  re- 
move the  gall-bladder  then;  but  at  all  events  we  hold  it  is  better 
for  the  patient  to  submit  to  two  operations  and  live  to  tell  the  tale 
than  to  perish  from  the  first.  It  is  in  such  cases  as  these  that 
cholecystectomy  is  the  difficult  and  dangerous  operation  to  which 
Richardson  refers;  but  desperate  diseases  require  desperate  reme- 
dies, and  when  disabling  symptoms  persist  the  gall-bladder  must 
be  removed. 

Cholecystectomy  we  see,  then,  is  not  indicated  incases  of  simple 
cholelithiasis  with  no  gross  pathological  changes  in  the  gall- 
bladder; in  cases  w^hich  present  evidences  of  past  attacks  of  acute 
cholecystitis,  and  in  cases  with  pericholecystic  adhesions  removal 
of  the  gall-bladder  is  indicated  w^hen  operation  is  done  in  the 
interval,  unless  the  constitutional  condition  of  the  patient  forbids. 
It  is  indicated,  as  we  shall  point  out  further  on  (i)  in  most  cases 
of  acute  calculous  cholecystitis,  as  well  as  (2)  in  hydrops  with  oblit- 
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eration  of  the  cystic  duct,  (3)  chronic  empyema,  (4)  calcareous 
degeneration,  (5)  the  cholesterin  gall-bladder  of  Moynihan,  de- 
scribed by  MacCarty  as  the  strawberry  gall-bladder,  (6)  gan- 
grene  of  the  gall-bladder,  (7)  carcinoma,  and  (8)  in  ?nost  cases  of 
perforation. 

Treatment  of  Biliary  Colic. — In  many  cases  the  pain  is  not 
so  severe  but  that  it  will  be  relieved  by  local  hot  applications,  rest 
in  the  recumbent  position,  and  abstinence  from  all  food.  Nausea 
may  be  relieved  by  inducing  vomiting  by  drinking  a  couple  of 
glasses  of  hot  water.  If  retching  persists,  lavage  of  the  stom- 
ach may  be  necessary.  Should  the  pain  be  great,  there  is  no 
reason  why  morphine  should  not  be  administered  hypodermic- 
ally;  but  before  this  is  done  the  surgeon  should  be  very  sure  of 
his  diagnosis.  If  there  is  a  perforation  of  the  stomach  or  duo- 
denum, instead  of  an  attack  of  biliary  colic,  immediate  operation 
will  be  more  effective  in  allaying  pain  than  many  hypodermic 
injections. 

When  the  attack  of  biliary  colic  subsides,  the  matter  of  opera- 
tion should  be  put  before  the  patient,  and  he  should  be  urged  to 
submit  to  having  his  gall-bladder  drained  as  the  surest  means 
of  preventing  a  return  of  his  colic. 

Treatment  of  Stone  in  the  Cystic  Duct. — The  operation  of 
choice  is  cholecy  stostomy  in  all  instances  where  there  is  a  probability 
that  the  lumen  of  the  duct  will  be  restored  after  removal  of  the 
obstruction.  The  impacted  calculus  should  be  pushed  back  into 
the  gall-bladder,  whence  it  is  removed  with  scoop  or  forceps.  If  the 
stone  cannot  be  dislodged  easily  it  is  better  to  remove  the  gall-blad- 
der and  cystic  duct  than  to  attempt  direct  removal  of  the  stone 
after  incision  of  the  cystic  duct  (cysticotomy).  In  these  cases  the 
stone  almost  always  will  be  found  to  have  caused  ulceration,  which 
will  render  very  probable  the  subsequent  occurrence  of  stricture. 
If  the  gall-bladder  and  cystic  duct  are  not  removed,  perforation  at 
the  site  of  impaction  in  the  cystic  duct  may  occur  even  when  the 
duct  has  been  carefully  sutured  after  the  cysticotomy,  and  in 
spite  of  free  drainage  of  bile  from  the  gall-bladder.  Where  the 
duct  appears  to  be  permanently  occluded,  as  in  cases  of  hydrops 
and  chronic  empyema,  or  if  the  walls  of  the  organ  are  much 
diseased,  then  also  the  gall-bladder  and  cystic  duct  should  be 
removed. 
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Solitary  Calculus  in  Gall-bladder,  Obstructing  Cystic  Duct;  Empy- 
ema; Phlegmonous  Cholecystitis;  Cholangeitis;  Hepatitis.    Cho- 
lecystectomy,   Drainage    of    Choledochus-.     Recovery. 

M.  G.,  male,  age  thirty  years;  admitted  to  the  German  Hospital,  June 
i6,  1903.  Has  suffered  from  indigestion  and  constipation  for  years.  For 
past  three  years  has  had  pain  in  right  hypochondrium,  generally  dull,  but 
at  times  sharp,  referred  to  back.     No  jaundice.     Has  vomited. 

Examination. — Mass  felt  in  right  hypochondrium  extending  from  margin 
of  ribs  to  umbilicus  and  continuous  with  liver  dullness.  Moves  with  respira- 
tion. Tenderness  is  marked  over  mass  as  is  rigidity  over  upper  right  rectus. 
No  heart  murmur.     W.  B.  C,  19,400. 

Operation  by  Dr.  Deaver.  Ether  anaesthesia.  Pericholecystic  adhesions 
with  plastic  exudate.  Liver  enlarged  and  congested.  Gall-bladder  distended 
and  contained  about  150  c.c.  of  greenish-yellow  pus.  Its  walls  were  soft  and 
mucosa  gangrenous.  One  gall-stone  of  acorn  size  was  embedded  in  neck  of 
gall-bladder.  Calculus  with  gall-bladder  and  cystic  duct  removed.  Com- 
mon duct  drained.     Recovered. 

Treatment  of  Stone  in  the  Common  Duct. — It  has  long  been 
considered  unwise  to  operate  when  there  is  acute  obstruction  of  the 
common  duct;  it  is  the  opinion  of  the  majority  of  surgeons,  in  this 
-  country  at  least,  that  it  is  better  to  tide  the  patient  over  the  at- 
tack under  medical  treatment  than  to  subject  him  to  the  danger  of 
an  operation  when  so  acutely  ill.  In  Mayo's  hands  the  mortaUty 
of  operation  in  such  cases  was  nearly  25  per  cent.  In  all  these 
cases  of  obstructive  jaundice  from  impaction  of  stone  there  are 
times  when  some  bile  filters  through  and  can  be  detected  in  the 
faeces  by  appropriate  tests.  If  the  patient  has  been  carried 
succesfully  through  the  stage  of  complete  obstruction,  he 
should  be  subjected  to  operation  just  so  soon  as  the  stage  of 
incomplete  obstruction  is  reached.  Delay  then  certainly  is 
more  perilous  than  operation,  though  even  in  such  cases,  where 
acute  cholangeitis  persists,  but  where  complete  obstruction  is 
not  present,  the  mortality  is  about  10  per  cent. 

Treatment  during  the  persistence  of  acute  obstruction  is  the 
same  as  that  advised  for  biliary  colic:  nothing  by  mouth;  lavage 
for  nausea  and  vomiting;  local  appHcations  (hot-water  bag  or 
poultice)  for  pain;  morphine  for  unendurable  pain  (which  is  rare); 
and  proctoclysis  of  saline  solution  until  the  stomach  becomes 
retentive  and  normal  peristalsis  is  restored.  Operation  during  . 
complete  obstruction  may  be  forced  upon  the  surgeon  sometimes 


Treatment  of  Stone  in  the  Common  Duct    '       119 

by  signs  of  perforation;  but  few  such  patients  will  be  rescued. 
Operation  should  not  be  done  during  the  existence  of  spreading 
peritonitis;  it  should  be  postponed  until  the  process  has  become 
localized. 

But  though,  as  we  have  said,  the  majority  of  surgeons  still  hold 
to  this  teaching,  we  have  been  forced  by  our  own  experience  to 
the  conclusion  that  in  the  long  run  immediate  operation  during 
an  attack  of  acute  obstruction  of  the  common  duct  is  attended  by  less 
danger  than  is  delay.  If  operation  is  delayed  the  patient  runs  the 
risks  of  cholangeitis,  choleemia,  with  the  gravest  form  of  sepsis; 
not  to  mention  perforation  of  the  common  duct  or  the  formation 
of  almost  inoperable  adhesions;  or  the  indefinite  persistence  of 
chronic  jaundice  with  its  dangerous  hemorrhagic  tendencies. 

Our  experience  with  immediate  operation  is  so  far  too  limited 
for  us  to  be  willing  to  erect  this  as  a  rule  of  practice,  but  while 
many  times  there  has  been  cause  to  regret  not  operating  during  the 
stage  of  acute  obstruction,  never  yet  has  there  been  cause  to  regret 
prompt  relief  of  the  obstruction  by  operation. 

The  operation  of  choice  consists  in  choledochotomy,  removal 
of  the  stones  (which  involves  thorough  exploration  of  the  common 
and  hepatic  as  well  as  the  cystic  duct),  and  drainage  of  the  com- 
mon duct  and  of  the  gall-bladder  by  separate  tubes.  Occasion- 
ally the  gall-bladder  has  to  be  removed. 

Choledochotomy  for  the  removal  of  a  calculus  was  first  done 
by  Kummel  in  1890.  It  was  studied  at  length  by  Terrier  in  1892; 
he  distinguished  between  the  operation  done  for  this  purpose 
{" choledochotomie  proprement  dite")  and  that  done  for  drainage  in 
cases  of  cholangeitis  {" choledochostomie").  Parkes  in  1885  had 
proposed  the  operation.  Langenbuch  in  1884  had  suggested 
removal  of  a  calculus  impacted  in  the  retroduodenal  portion  of 
the  choledochus  by  an  approach  through  the  transverse  meso- 
colon near  the  hepatic  flexure  of  the  colon.  Vautrin,  in  1896, 
reported  three  cases  in  which  he  had  employed  mobilization  of  the 
duodenum  to  facilitate  retroduodenal  choledochotomy;  the 
descending  duodenum  was  loosened  from  the  posterior  abdominal 
wall  and  turned  to  the  patient's  left.  The  idea  of  this  manoeuvre 
appears  to  have  originated  with  Terrier.  Haasler  introduced  the 
suggestion  into  Germany  in  1898,  and  it  was  finally  appropriated 
and  systematized  by   Kocher  in   1903,  in   connection  with  his 
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operation  of  gastroduodenostomy.  Transduodenal  choledcchct- 
omy  to  remove  a  stone  near  the  ampulla  of  Vater,  proposed  in 
1884  by  Langenbuch,  was  first  adopted  by  McBurney  in  1891. 
Kocher  in  1894  performed  a  somewhat  similar  operation,  which  he 
named  transduodenal  choledochostomy,  as  he  sutured  his  chole- 
dochus  incision  to  the  incision  in  the  posterior  duodenal  wall. 
Bibliographical  references  to  all  these  early  operations  were 
collected  with  great  care  by  Terrier  in  1892. 

Hepatotomy,  for  removal  of  calculi  embedded  in  the  substance 
of  the  liver,  was  employed  in  1887  by  Knowsley  Thornton. 

The  technique  of  exposure  of  the  various  parts  of  the  common 
duct  and  removal  of  calculi  by  choledochotomy  is  described  in 
Chapter  IX.  If  possible  the  calculus  should  be  pushed  into  the 
most  accessible  portion  of  the  common  duct,  which  is  then  incised 
directly  on  the  calculus.  Sometimes,  as  urged  by  Kuhn,  it  is  pos- 
sible to  work  the  calculus  back  into  the  gall-bladder  if  the  cystic 
duct  is  dilated,  and  thus  the  necessity  for  opening  the  common 
duct  may  be  obviated.  When  the  common  duct  has  been  opened 
it  is  our  custom,  and  we  believe  it  of  much  importance,  always 
to  make  sure  that  the  duct  is  patent  throughout  by  passing  a 
sound  through  it  into  the  duodenum,  as  insisted  upon  so  strongly 
by  Terrier.^  Until  this  can  be  done  the  surgeon  should  not  be 
satisfied  that  he  has  removed  every  cause  of  obstruction.  Since 
adopting  this  practice  we  are  quite  sure  that  exceedingly  few 
calculi  in  the  common  duct  have  been  overlooked. 

Drainage  in  these  cases  should  be  prolonged.  From  four  to 
six  weeks  at  the  least  should  elapse  before  the  biliary  fistula  is 
allowed  to  close;  but  it  often  is  difiicult  and  sometimes  impossible 
to  keep  it  open  so  long.  It  is  too  early  closure  of  the  fistula 
that  is  chiefly  responsible  for  recurrence  of  cholecystitis  and 
cholangeitis  after  operation. 

Treatment  of  Acute  Calculous  Cholecystitis. — As  intimated  al- 
ready, we  have  been  forced  to  the  conclusion  that  cholecystectomy 
is  preferable  to  cholecystostomy  in  most  cases  of  this  nature. 
Though  in  cases  of  cholelithiasis  where  there  never  has  been  an 
attack  of  acute  cholecystitis,  cure  without  fear  of  recurrence 
may  be  secured  in  the  vast  majority  of  cases  by  cholecystostomy, 

^Terrier  pointed  out  that  this  "catheterism"  of  the  biliary  passages  was  first 
adopted  in  1743,  by  J.  L.  Petit,  in  a  case  of  external  biliary  fistula. 
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this  is  not  true  of  the  gall-bladder  which  is  acutely  inflamed.  If 
prompt  operation  (within  forty-eight  hours  of  the  commence- 
ment of  the  attack)  is  undertaken  in  cases  of  acute  cholecystitis, 
the  gall-bladder  and  ducts  are  free  from  adhesions,  and  cholecys- 
tectomy by  the  typical  technique  is  an  easy  operation.  Sub- 
peritoneal enucleation  may  be  accompHshed,  after  divisi'bn  of 
the  cystic  duct  and  ligation  of  the  cystic  artery;  and  the  peritoneal 
flaps  left  may  be  sutured  together,  effectually  covering  in  the 
bed  of  the  gall-bladder  on  the  under  surface  of  the  liver.  This 
complete  peritonization  of  denuded  surfaces  prevents  the  de- 
velopment of  adhesions,  which  are  almost  unavoidable  when 
removal  of  the  gall-bladder  is  delayed  until  after  the  patient  has 
had  several  attacks  of  acute  cholecystitis.  In  such  cases  peri- 
cholecystic  adhesions  already  exist,  and  though  the  gall-bladder 
may  require  removal  because  no  longer  functionally  useful,  the 
operation  is  much  more  difficult  and  the  mortality  is  much  higher 
than  when  cholecystectomy  is  done  early  in  the  first  attack  of 
cholecystitis.  The  benign  character  of  the  operation  under  the 
latter  circumstances  has  been  demonstrated  by  Leriche  and 
Cotte. 

It  is  in  these  cases  of  acute  calculous  cholecystitis  that  we 
find  recurrence  of  symptoms,  if  not  indeed  new  formation  of 
calculi,  after  the  operation  of  simple  drainage;  and  we  repeat 
once  more  that  whereas  in  cases  of  simple  cholelithiasis  cholecys- 
tostomy  is  the  operation  of  choice,  in  cases  of  acute  calculous 
cholecystitis  cholecystectomy  is  to  be  preferred. 

The  treatment  of  the  other  acute  complications  of  cholelithi- 
asis, such  as  perforation,  gangrene,  pericholecystic  abscess,  etc., 
is  the  same  as  when  no  calculi  are  present  (page  62). 
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Obstruction  of  the  Biliary  Passages 

Obstruction  of  the  biliary  passages  is  of  very  common  occur- 
rence. The  causes  may  be  classified  in  three  groups:  (i) 
Obstruction  from  within  the  ducts,  which  is  exemplified  almost 
solely  by  the  lodgment  of  biliary  calculi,  although  rare  cases  of 
obstruction  from  intestinal  parasites  have  been  recorded.  (2) 
Obstruction  from  changes  in  the  walls  of  the  ducts,  which  are  due 
chiefly  to  strictures  and  neoplasms,  both  rather  unusual  causes 
of  biliary  obstruction.  (3)  Obstruction  from  pressure  of  neigh- 
boring structures:  among  these  may  be  mentioned  especially 
pericholecystic  adhesions,  pancreatic  lymphangeitis  and  chronic 
pancreatitis,  and  carcinoma  of  the  head  of  the  pancreas.  Other 
rarer  causes  of  biliary  obstruction  must  also  be  classified  here- 
such  as  pyloric  tumors,  enlarged  lymph-nodes,  or  kinks  of  the 
ducts  caused  by  movable  kidney.  A  large  calculus  in  the  cystic 
duct  may  by  its  pressure  cause  obstruction  of  the  hepatic  and 
common  ducts  as  seen  in  the  following  case: 

Coiiiiox  Duct  Obstruction  by  Pressure  of  Calculus  in  Cystic  Duct; 
Cysticotomy;  Drainage  oe  Cystic  Duct.    Recovery. 

C.  G.,  female,  aged  sixty-five  years;  admitted  to  the  German  Hospital, 
;May  7,  1904.  Father  died  of  "liver  trouble."  One  brother  died  of  cir- 
rhosis  of  liver.     Present  iUness    "began  in   chUdhood."     Pain  and   colic, 
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jaundice,  clay-colored  stools.  Last  severe  attack  was  two  weeks  ago.  Pain 
and  distress  worse  at  night.     Patient  deeply  jaundiced. 

Examination. — Mass  in  gall-bladder  region,  which  moves  with  respira- 
tion. Marked  tenderness  over  mass.  Systolic  heart  murmur.  Haemoglo- 
bin, 68  per  cent.,  R.  B.  C,  3,520,000;  W.  B.  C,  10,650.  Coagulation  time 
seven  minutes.     Faeces  contained  fat,  bile  and  muscle-fibre. 

Operation  by  Dr.  Deaver.  Ether  anaesthesia.  Incision  splitting  fibres 
of  upper  right  rectus.  Adhesions  between  gall-bladder,  duodenum,  omentum 
and  liver.  Liver  large  and  cirrhotic.  Gall-bladder  small  and  atrophic. 
One  calculus  in  cystic  duct  pressing  on  hepatic  and  common  ducts.  No 
concretions  in  gall-bladder  or  in  common  duct.  Cystic  duct  incised  and 
stone  removed.  Drainage  of  cystic  duct.  Recovery.  At  the  present  time 
this  case  probably  would  be  treated  by  cholecystectomy. 

Biliary  obstruction  from  impaction  of  calculi  has  been  con- 
sidered aheady:  the  pathology  of  the  condition  was  discussed  at 
page  75,  and  its  clinical  aspect  at  page  118. 

Strictures  of  the  Bile-ducts. — Congenital  obstruction  of  the 
bile-passages  is  discussed  at  page  39.  Acquired  narrowing  and 
occlusion  of  the  bile-passages  varies  in  frequency  with  the  duct 
under  consideration.  Stricture  of  the  cystic  duct  is  not  un- 
common; that  of  the  common  duct  is  rare;  while  stricture  of  the 
hepatic  duct  is  almost  unknown. 

The  cystic  duct  is  the  least  unusual  site  for  a  stricture.  This 
is  so  not  only  because  of  its  tortuosity,  but  because  it  is  the 
commonest  site  for  the  lodgment  of  a  calculus;  and  it  is  the  cica- 
trization of  an  ulcer,  the  result  of  the  passage  of  a  calculus,  which 
is  the  usual  cause  of  the  stricture.  Cordier  suggests  as  a  con- 
tributing factor  also  stagnation  of  bile  in  the  gall-bladder,  there 
being  no  constant  pressure  of  bile  to  keep  the  duct  clear,  as  is  the 
case  in  the  hepatic  and  common  ducts. 

The  main  symptoms  presented  are  those  of  hydrops  of  the  gall- 
bladder (page  57),  or,  if  the  contents  of  the  gall-bladder  become 
infected,  of  suppurative  cholecystitis  or  empyema  of  the  gall- 
bladder (page  58);  and  the  treatment  is  that  suitable  for  these 
conditions. 

Stricture  of  the  common  duct  generally  is  due  to  injury  by 
the  passage  or  attempted  passage  of  a  gall-stone  or  is  the  result 
of  a  previous  operation.  It  is  possible  that  a  strictrue  may  occur 
as  a  comphcation  or  sequel  either  of  typhoid  fever  or  syphilis. 

The  symptoms  of  stricture  of  the  common  duct  are  those 
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usually  seen  in  cases  of  constant  obstruction  of  the  duct  (page 
222),  notably  jaundice  which  is  constant  and  increasing,  achoHc 
stools,  marked  indigestion  with  nausea,  and  emaciation.  In  the 
absence  of  infection  above  the  stricture  there  should  be  no  fever. 
The  gall-bladder  may  be  distended  and  palpable. 

Strictures  of  the  hepatic  duct  are  very  rare:  theoretically  the 
lesion  should  cause  the  same  symptoms  as  those  due  to  constant 
obstruction  of  the  common  duct,  with  the  exception  that  the  gall- 
bladder will  not  be  dilated.  Langenbuch  refers  to  seven  cases 
found  at  autopsy. 

A  differential  diagnosis  between  stricture  of  the  common  duct 
and  other  forms  of  chronic  continuous  obstruction  of  the  common 
duct  cannot  be  made  with  any  degree  of  certainty;  nor  can  a 
distinction  be  drawn  between  obstruction  of  the  common  duct 
and  that  of  the  hepatic,  except  by  the  absence  of  a  distended 
gall-bladder  in  the  latter  condition.  But  as  in  most  cases  of 
cholelithiasis  the  gall-bladder  is  contracted,  little  reliance  can  be 
placed  on  this  sign. 

The  treatment  of  strictures  of  the  bile-duct  is  by  operation,  and 
this  should  not  be  delayed,  as  every  day  aggravates  the  patient's 
condition.  Two  indications  are  to  be  met:  to  reestablish  a 
channel  for  the  excretion  of  the  bile,  and  to  drain,  temporarily, 
the  infected  gall-bladder  and  hepatic  ducts.  It  is  the  opinion  of 
Mathieu,  to  whose  excellent  monograph  on  strictures  of  the  biliary 
ducts  every  student  of  this  subject  must  refer,  that  the  latter 
indication  can  be  attained  in  most  cases  by  the  former  means, 
namely  by  allowing  drainage  into  the  intestine,  by  direct  treat- 
ment of  the  stricture  or  even  by  cholecystenterostomy;  but 
should  there  be  any  evidence,  even  the  slightest,  of  active  chol- 
angeitis,  the  surgeon  will  have  to  establish  independent  drainage 
either  by  cholecystostomy,  or  by  drainage  of  the  choledochus,  or 
the  hepaticus,  or  even  by  hepatostomy  (page  129). 

When  there  is  stricture  of  the  cystic  duct,  with  resulting  hy- 
drops or  empyema,  or  an  atrophied  condition  of  the  gall-bladder, 
cholecystectomy  is  the  proper  operation,  combined  in  many  cases 
with  drainage  of  the  common  duct.  When  the  obstruction 
involves  the  hepaticocystic  juncture,  cholecystectomy  must  be 
supplemented  by  resection  of  the  obstructed  portions  of  the 
common  and  hepatic  ducts  (Fig.  9). 
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When  the  stricture  is  in  the  common  duct  or  in  the  hepatic 
duct,  the  technique  of  the  operation  for  the  re-establishment  of  the 
course  of  the  bile  comprises:  (i)  Treatment  of  the  obstruction, 
when  accessible,  including  resection  or  incision  with  plastic  opera- 


FiG.  9. — Diagram  to  Show  Parts  which  must  be  Excised  in  a  Case  of  Malig- 
nant Tumor  at  the  Hepatico-cystic  Juncture. 

tion;  and  (2)  Restoration  of  the  continuity  of  the  outlet,  which 
may  comprise  end-to-end  suture  of  the  divided  ends  of  the  duct,  or 
anastomosis  of  the  upper  segment  of  the  duct  with  the  intestine, 
and  exclusion  of  the  lower  segment  of  the  duct. 


Fig.  10. — Resection  of  Choledochus,  Closure  of  both  Ends  and  Cholecysto- 
DUODENOSTOMY.     (After  Kehr.) 

In  cases  where  the  gall-bladder  is  healthy  and  the  cystic  duct 
patulous,  we  believe  the  operation  of  choice  for  stricture  of  the 
common  duct  is  cholecystenter ostomy  (page  129);  thus  bile  will  be 
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discharged  into  the  intestine  in  spite  of  the  obstruction  of  the  com- 
mon duct. 

Choledocho plasty  of  the  supraduodenal  choledochus,  analo- 
gous to  pyloroplasty,  has  been  employed  successfully  by 
Petersen  and  by  Moynihan,  the  latter  employing  temporary  drain- 
age of  the  duct.  Stubenrauch  has  devised  a  series  of  plastic 
operations  on  the  common  duct,  which  are  ingenious,  but 
scarcely  practicable.     In  one  case  he  used  with  success  a  flap 

from  the  stomach  to  replace  the 
common  duct;  Kehr  employed  a 
similiar  operation  without  success, 
but  in  another  case  succeeded  in 
saving  his  patient's  life  by  employ- 
ing a  flap  from   the  gall-bladder. 


Fig.  II. — After    Resection  of 
Choledochus  its  Posterior  Wall 

HAS    BEEN    united  BY  SUTURES  AND 
A  T-DRAINAGE  TUBE  INSERTED. 


Fig. 


-Choledocho-enterostomy. 
{After  Kehr.) 


Resection  of  the  choledochus  seldom  has  been  done.  Oppen- 
heimer  has  collected  eighteen  operations,  with  an  immediate  mor- 
tality of  50  per  cent. :  ten  operations  were  for  carcinoma,  with  six 
deaths ;  four  for  cicatricial  stricture,  with  two  deaths ;  three  for  calcu- 
lus, with  no  deaths;  and  there  was  one  fatal  operation  for  benign 
tumor.  After  resection  of  the  choledochus  end-to-end  suture  may  be 
attempted;  generally  it  will  be  sufficient  to  unite  the  posterior  wall 
by  two  or  three  sutures,  and  leave  a  drainage-tube  in  the  opening 
in  the  anterior  wall.  A  T-drainage  tube  is  useful  in  such  cases, 
(Fig.  II,)  and  the  defect  in  the  choledochus  should  be  covered  with 
omentum.  This  supports  the  anastomosis,  and  the  T-tube  allows 
the  bile  to  be  discharged  both  into  the  duodenum  and  through  the 
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abdominal  wound.  When  granulations  have  had  time  to  form, 
in  the  course  of  three  to  five  weeks,  the  tube  is  removed  through 
the  abdominal  wound,  and  the  fistula  allowed  to  close.  Much 
more  complicated  methods  have  been  used  but  not  with  notably 
better  results. 

If  end-to-end  suture  of  the  resected  common  duct  cannot  be 
accomplished,  the  ends  may  be  joined  by  a  T-tube  of  rubber,  and 
the  gap  reinforced  by  omentum,^  as  already  suggested;  or 
SulHvan's  method  may  be  employed  (page  131).  But  if  the  ob- 
struction is  so  close  to  the  duodenal  termination  of  the  duct  that 


Fig.  13. — Diagram  of  Hepato-cholangeio-enterostomy.     {After  Kehr.) 

resection  cannot  be  done  the  duct  may  be  divided  above  the  stric- 
ture and  its  proximal  end  implanted  into  the  duodenum,  the  distal 
end  being  closed  (Fig.  1 2) .  This  operation  {choledocho-enterostomy) 
is  less  difficult  when  the  duct  has  become  dilated  from  long-stand- 
ing back-pressure  from  a  subjacent  stricture  than  in  ordinary  cases. 
Termino-lateral  implantation,  suggested  by  Czerny  in  1892,  is 
preferable  to  the  original  lateral  anastomosis  employed  by  Riedel 
in  1888.  If  only  the  hepaticus  is  available  for  the  anastomosis, 
he patico-enter ostomy  may  be  attempted;  it  is  advisible  in  such 
cases  to  resort  to  mobilization  of  the  duodenum,  and  to  fix  it  by 
sutures   to   the  liver  over   the   site  of   the   anastomosis.     Some 

^  Construction  of  artificial  channels  for  the  bile,  by  means  of  omentoplasty,  was 
studied  experimentally  in  igoi  by  Enderlen  and  Justi. 
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anastomoses  have  also  been  made  between  dilated  biliary  radicles 
within  the  liver  substance  and  the  intestine;  this  operation  is 
known  as  he patocholangeio-enter ostomy.  It  was  proposed  in  1896 
by  Baudouin,  and  in  1897  by  Langenbuch  and  Ulmann.  Mon- 
profit in  1904  suggested  the  propriety  of  using  a  jejunal  loop  in-Y. 

Though  transduodenal  choledochotomy  for  the  removal  of  gall- 
stones impacted  at  the  ampulla  of  Vater  has  been  done  on  numer- 
ous occasions,  only  a  few  such  operations  for  stricture  are  on 
record  (Korte,  Oehler) ;  and  excision  of  an  obstruction  at  this  point 
seldom  has  been  done  except  in  the  case  of  carcinomata  (page  223). 

While  some  form  of  cholecystenterostomy  often  is  a  very  suc- 
cessful operation,  the  same  cannot  be  said  of  the  other  procedures 
mentioned,  as  will  be  seen  by  the  references  tabulated  at  page  133. 
But  in  view  of  the  extremely  poor  constitutional  condition  of  the 
patients,  the  results  are  not  surprising;  and  the  surgeon  certainly 
is  justified  in  attempting  to  relieve  an  otherwise  hopeless 
condition. 

Choledochostomy ,  or  union  of  the  dilated  common  bile-duct  with 
the  abdominal  wound  has  been  done  in  a  few  rare  instances,  but  is 
no  longer  a  recognized  operation.  Usually  the  dilated  duct  has 
been  mistaken  for  the  gall-bladder  itself.  The  term  choledochos- 
tomy frequently  is  used  synonymously  with  drainage  of  the  chole- 
dochus.  In  the  earliest  operations  on  the  common  duct  an  attempt 
always  was  made  to  suture  the  incision  made  into  it  for  the  removal 
of  a  calculus;  but  this  was  soon  abandoned,^  and  choledochus 
drainage  is  now  an  operation  rather  frequently  performed  in 
cases  of  cholangeitis,  or  after  removal  of  a  calculus  by  cho- 
ledochotomy. References  to  the  early  operations  on  the  com- 
mon duct  (by  Kiimmell,  in  1884;  by  Thorton  and  by  Heusner, 
in  1889  and  by  Courvoisier,  in  1890)  are  given  in  Berger's 
monograph. 

Hepaticostomy,  or  suture  of  the  hepatic  duct  to  the  skin  for 
the  purpose  of  drainage  has  been  done  a  few  times  under  the  same 
circumstances  in  which  choledochostomy  was  formerly  employed. 
According  to  Terrier,  it  was  first  done  in  1889,  by  Kocher.  In 
Bier's  patient  death  occurred  in  seven  days.  In  a  patient  under 
the  care  of  Mayo  the  proximal  end  of  the  hepatic  duct  could  not 

1  Kocher,  however,  in  the  last  edition  of  his  operative  surgery,  still  advises 
its  s  uture  in  all  but  exceptional  cases. 
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be  found  after  an  extensive  excision  for  carcinoma;  all  the  bile 
was  discharged  by  the  wound,  and  death  followed  at  the  end  of  nine 
weeks.  In  the  somewhat  similar  case  of  Kehr,  death  ensued  in 
seven  days  from  cholaemic  hemorrhage.  The  term  hepaticostomy 
sometimes  is  erroneously  used  as  synonymous  with  hepaticus 
drainage.  Thie,  which  is  known  also  as  Kehr's  operation  (1897), 
was  employed  as  early  as  1889  by  Abbe,  whose  patient  was  still  in 
good  health  when  the  operation  was  recorded,  in  1893.  It  is 
practised  quite  frequently  after  choledochotomy,  the  drainage 
tube  being  passed  upward  past  the  entrance  of  the  cystic  duct,  so 
as  to  drain  the  hepatic  duct  directly. 

Hepatostomy,  or  drainage  of  the  intrahepatic  bile-passages,  is 
indicated  only  when  all  the  extrahepatic  biliary  ducts  are  stric- 
tured  or  occluded.  First  adopted  by  Sendler,  in  a  case  of  sup- 
purative cholangeitis,  it  was  advocated  by  W.  E.  B.  Davis  and  by 
Haasler.  According  to  Berger  this  operation  has  been  done  by 
Hirschberg,  whose  technique  consisted  in  performing  hepatotomy 
by  a  large  trocar,  with  subsequent  dilatation  and  drainage  of  this 
channel .  In  some  patients  with  chronic  biliary  obstruction,  the  di- 
lated intrahepatic  bile-channels  project  from  the  surface  of  the  liver 
in  the  form  of  small  cysts;  and  in  most  of  these  patients  greatly 
dilated  bile-spaces  may  be  found  close  to  the  surface  of  the  liver, 
even  if  they  are  not  visible  on  its  surface.  So  the  operation  is  not 
as  erratic  as  might  seem  to  be  the  case  at  first  thought.  But  the 
operation  known  as  hepatocholangeio-enterostomy  (page  138) 
should  be  preferred,  when  practicable.  As  Mathieu  well  says,  the 
operation  of  hepatostomy  is  not  one  of  choice,  but  is  comparable 
to  an  enterostomy  done  for  intestinal  obstruction  in  the  case  of  a 
patient  too  ill  to  endure  the  search  for  the  site  of  occlusion;  and, 
if  the  patient  survives,  a  secondary  operation  will  be  necessary  to 
restore  the  bile  to  the  intestinal  tract. 

Cholecystenterostomy. — This  operation  was  introduced  in  1882 
by  von  Winiwarter,  who  made  the  anastomosis  with  the  colon 
(cholecysto-colostomy).  Claudius  H.  Mastin  (Mobile),  and  W. 
E.  B.  Davis  (Birmingham),  both  of  Alabama,  were  among  the 
lirst  in  this  country  to  do  experimental  work  in  connection  with 
this  subject.  In  recent  times  most  surgeons  have  employed  the 
duodenum  (cholecysto-duodenostomy) .  Hildebrandt  introduced 
the  operation  of  cholecysto-gastrostomy,  and  it  was  employed  by 
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Terrier  as  he  found  that  the  presence  of  the  bile  in  the  stomach 
produced  no  bad  effects,  and  the  anastomosis  with  the  stomach 
usually  was  easier  than  with  the  duodenum.  Kehr  has  adopted 
this  operation,  and  according  to  Eichmeyer  in  a  recent  series  of 
twenty-two  anastomoses  between  the  biliary  tract  and  the  gastro- 
intestinal tract  Kehr  adopted  cholecysto-duodenostomy  only  once, 
and  cholecysto-gastrostomy  twelve  times ;-^  the  other  nine  opera- 
tions being  as  follows:  choledocho-duodenostomy,  two;  hepatico- 
duodenostomy,  four;  hepatocholangeio-gastrostomy,  one;  hepato- 
cholangeio-cholecysto-gastrostomy,  two.  The  jejunum  may  be 
used  instead  of  the  duodenum,  as  was  done  in  former  years  not 
infrequently;  but  we  believe  the  advantages  of  cholecysto-gastros- 
tomy are  now  quite  generally  recognized. 

In  a  patient  with  persistent  biliary  fistula,  after  cholecystos- 
tomy,  Wilms  connected  this  fistula  by  means  of  a  rubber  tube 
with  a  coil  of  the  jejunum,  the  rubber  tube  passing  across  the 
skin  from  the  fistula  to  another  abdominal  incision  through  which 
it  entered  the  jejunum.  Having  thus  proved  that  a  cholecyst- 
enterostomy  could  be  well  borne  by  this  patient,  he  performed 
a  formal  anastomosis  between  gall-bladder  and  intestine,  with 
success. 

For  the  purpose  of  preventing  ascending  infection  from  the 
jejunal  loop,  Krause  employed  an  entero-anastomosis  between 
the  afferent  and  efferent  loops  of  jejunum.  Monprofit  accom- 
plished the  same  purpose  by  establishing  a  cholecysto-enterostomy 
in-Y,  modelled  on  the  gastro-jejunostomy  in-Y  of  Roux  of  Lau- 
sanne (Vol.  I,  page  368).  Kausch  has  employed  a  similar  oper- 
ation with  success.  Spannaus  made  the  Y-anastomosis  by  the 
retrocolic  route,  following  a  suggestion  of  Brentano,  but  his 
patient  died  from  pneumonia  in  twelve  days.  Krukenberg  effected 
a  torsion  of  270  degrees  in  a  long  flabby  gall-bladder,  thus  making 
it  into  a  sort  of  cystic  duct  with  spiral  valve  before  anastomosing 
it  with  the  intestine,  in  imitation  of  the  principle  introduced  by 
Gersuny  in  operating  for  incontinence  of  faeces.  None  of  these 
complicated  methods  is  necessary  if  cholecysto-gastrostomy  is 
employed;  and  in  anastomosis  with  the  duodenum  the  danger  of 
ascending  infection  is  very  slight. 

1  Kehr  has  done  in  all  over  forty  cholecysto-gastrostomies. 
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Malignant 

Lesions. 

Total. 

R.          D. 

R. 

D. 

Mortality. 

5             3 

22 

3 

13.6  per  cent. 

I              4 

9 

5 

55.5  per  cent. 

4               0 

20 
10 

0 

7 

7              3 

70.0  per  cent. 

2             5 

19 

6 

31.5  per  cent. 

STATISTICS  OF  CHOLECYSTENTEROSTOMY. 

Benign 
Author.  Lesions. 

R.  D. 

Bardeleben  (1906) ...        20  o 

IMerk,  1902    ] 
Arnsperger,    \    S  i 

1906.  J 

Deaver  (1910-1912).        16  o 

■K6rte(i905) 3  4 

Robson  (1904) 17  I 

Hepatico-enterostomy  by  Means  of  a  Rubber  Tube. — When  the 
distal  end  of  the  choledochus  cannot  be  utihzed  in  re-estabhshing 
the  normal  course  of  the  bile  it  becomes  necessary,  when  the 
gall-bladder  is  absent,  to  anastomose  the  proximal  stump  of  the 
choledochus  or  the  hepaticus  with  the  duodenum.  Occasionally 
this  can  be  accomplished  directly  by  suture;  but  often  the  duode- 
num, even  after  it  has  been  mobilized,  cannot  be  brought  up  near 
enough  to  the  hepaticus  to  permit  of  this  method  being  employed. 
The  use  of  the  jejunum  in  such  circumstances  is  objectionable, 
but  if  an  anastomosis  can  be  made  with  the  stomach,  this  should 
be  done.  Several  surgeons  have  had  the  idea  of  reconstructing 
a  channel  for  the  bile  from  the  hepaticus  stump  to  the  duodenum 
or  stomach  by  means  of  a  rubber  tube.  In  some  of  the  earlier 
operations  it  was  thought  necessary  to  withdraw  this  tube  through 
the  abdominal  wound  before  this  was  permitted  to  close.  Voll- 
cker's  technic  is  indicated  in  Fig.  14.  Sullivan,  however,  working 
with  Draper  Maury,  proved  by  experiments  on  dogs  that  it  was 
safe  to  leave  the  tube  in  place,  trusting  to  its  expulsion  into  the 
duodenum  and  its  final  discharge  from  the  rectum. 

The  plan  of  operation  adopted  by  Sullivan  may  be  summarized 
as  follows:  The  tube  used  is  approximately  the  size  of  the  com- 
mon duct;  its  duodenal  end  is  tipped  with  a  rubber  or  marine 
sponge  not  larger  in  diameter  than  half  the  lumen  of  the  intestine. 
The  proximal  end  of  the  choledochus  or  hepaticus  is  freely  ex- 
posed, and  after  ligation  is  cut  across  just  above  the  ligature. 
Two  plain  catgut  sutures  are  introduced  into  one  end  of  the 
tube,  on  opposite  sides,  and  are  then  passed  through  the  wall 
of  the  duct  from  within  outward  so  as  to  draw  the  end  of  the  tube 
into  the  open  end  of  the  duct  when  the  sutures  are  drawn  taut. 
The  tube  is  carried  into  the  lumen  of  the  duct  about  one  centi- 
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metre.  The  other  end  of  the  tube,  carrying  the  sponge,  is  then 
implanted  into  the  anterior  wall  of  the  duodenum  at  the  level 
of  the  papilla  of  Vater  by  means  of  a  Witzel  fistula  (Vol.  I,  page  354). 
The  tube  itself  is  sutured  to  the  duodenum  at  one  point  with  fine 
catgut  so  as  to  prevent  its  too  early  expulsion  into  the  intestinal 
canal.  The  great  omentum  is  then  drawn  up  and  a  suitable 
area  is  traumatized  lightly  with  gauze  friction;  similar  friction 
is  applied  to  the  duodenum  and  gastrohepatic  omentum  on  both 


Fig.  14. — Voelcker's  ^Method  of  Choledocho-Chepaticoj-duodexostomy 
by  means  of  a  rubber  tfbe  which  eilerges  from  the  duodexum  through  a 
Witzel  fistula. 

sides  of  the  tube.  The  great  omentum  is  then  adjusted  so  as 
to  cover  the  tube  and  extend  beyond  it  in  all  directions,  and  is 
held  in  place  by  several  fine  catgut  sutures.  After  the  retaining 
sutures  of  catgut  have  been  absorbed  the  tube  is  drawn  into  the 
intestine  by  the  tug  on  the  sponge  tip  exerted  by  intestinal 
peristalsis.  A  more  or  less  permanent  channel  is  formed  in  this 
way,  permitting  the  discharge  of  bile  into  the  intestine. 

Brewer  has  adopted  a  similar  operation  with  success  in  one 
case;  and  Wilms  has  employed  it  successfully  in  three  cases.     In 
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several  instances  the  tube  never  was  recovered  from  the  faeces, 
but  as  it  could  not  be  detected  by  the  X-rays  it  was  presumed  to 
have  passed  unnoticed.  Brandt  thinks  it  desirable  that  it  should 
remain  permanently  in  situ. 


STATISTICS    OF    END-TO-END    SUTURE    OF    CHOLEDOCHUS 

RESECTION. 


AFTER 


Operator. 

Doberauer  (Beitr.  z.  klin.  Chir., 

1910,  Ixvii,  472). 
Doyen  (Arch.  Prov.  de  Chir., 

1892,  i,  169). 

Jaboulay  (Patel:  Lyon  Med., 
1903,  ci,  1002). 

Kehr  (1899)   (Technik  d.  Gal- 

lenstein-op.,     Munich     1905; 

Fall  151). 
Kehr  (1907)  (Eichmeyer:  Arch. 

f.   klin.    Chir.,  1911,  xciv,  i; 

Fall  127). 
Kehr  (1908)  (Eichmeyer:    loc. 

cit.,  Fall  128  and  134). 

Kehr  (1909)  (Eichmeyer:  loc. 
cit..  Fall  125  and  130). 

Kehr  (1908)  Kehr,  Liebold  u. 

Neuling,  Drei  lahre,  u.  s.  w., 

S.  404,  Fall  229. 
Korte  (Verh.  d.  Deutsch.  Ges. 

f.     Chir.,     1903,     xxxii,    626; 

Chir.  d.  Gallenwegen,  Berlin, 

1906,  S.  341,  Fall  208). 
Mayo        (Collected       Papers, 

previous  to  1909;  Phila.  1912, 

vol.  i,  p.  446). 
Mayo  (Ibid.). 

Mayo  (Ibid.). 

Moschowitz  (Annals  of  Sur- 
gery, 1912,  i,  610). 

Moynihan  (Gall-stones,  Phila., 
1905,  p.  433)- 

Mo3^nihan  (Abdominal  Opera- 
tions, Phila.  1906,  p.  690). 


Lesion. 
Carcinoma. 


Operative  injury. 


Carcinoma. 


Cicatricial    stric- 
ture. 

Postoperativ-e 
stricture. 

Postoperative 
defect,  with 
fistula. 

Postoperative 
stricture. 

Two  months  after 
operative  injury. 

Cicatricial 
stricture. 


Operative  injury. 

Carcinoma. 

Carcinoma. 
Carcinoma. 

Carcinoma. 

Carcinoma. 


Result. 

Died  in  3  mos.     (Suture  of 

posterior  wall  and  drainage. ) 
Died  in  8  days  of  cholsmia. 

(Suture   over   rubber   tube 

left  in  situ.) 
Died  4  days.     (See  Brandt: 

Deutsch.     Zeit.     f.     Chir., 

1912,  cxix,  I.) 
Recovered,  and  well  after  5 

weeks. 

Recovered  and  well  after  3 
mos.  (Sutures  reinforced 
by  flap  from  gall-bladder.) 

Recovered  and  well  after  5 

weeks. 

Recovered  and  well  after  6 

weeks.       (Drained    by    T- 

tube.) 
Recovered  and  well  after  5 

weeks.    (End-to-end  suture, 

duct  not  drained.) 
Died  13  days.   (Hemorrhage 

from  gastric   ulcer.)      Also 

did       cholecysto  -  duoden- 

ostomy. 
Recovered    and    well    after 

2  years. 

Recovered,  but  died  of  re- 
currence in  13  mos. 

Died  3  days. 

Recovered  but  bihary  fistula 
persisted  after  5  weeks. 

Died  from  shock  in  feu- 
hours. 

Recovered,  but  died  of  re- 
currence in  3  mos. 
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Riese  (Verh.  d.  freien  Vereini-       Carcinoma.  Died. 

gung  d.   Chir.  Berlins,   1905, 

xvii,  ii,  52). 
Rotter  (Volmer:   Arch.  f.  klin.       Adenomyo-  Died  3  days. 

Chir.,  1908,  Ixxxvi,  160).  fibroma. 

STATISTICS  OF  CHOLEDOCHO-ENTEROSTOMY. 


Operator. 
Brin    (Bull.    Soc.    Chir.    Paris, 

1905,  xxxi,  94S). 
Czerny     (1902)      (Arnsperger: 

Beitr.   z.   klin.     Chir.,   1906, 

xlviii,  673,  Fall  10). 
Czerny  (1903)  (Ibid.,  Fall  23). 

FuUerton    (Brit.    ]\Ied.    Jour., 
1907,  ii,  1118). 

Hartmann    (Bull.    Soc.    Chir. 

Paris,  1905,  xxxi,  1104;  Math- 

ieu:  Rev.  de  Chir.,  1908,! ,  65). 
Kausch  (Zentr.  f.  Chir.,  19 n, 

xxxviii,  159;  Verh.  d.  Deutsch. 

GeseU.  f.    Chir.,    1911,    xl,   i, 
-   290). 
Kehr  (Gall-stone  Dis.,  Phila., 

1901,  p.  281). 
Kehr  (Ibid.,  p.  184). 
Kehr  (Eichmeyer:  Atch.  f.  klin. 

Chir.,   191C,   xciii,    887;    Fall 


Lesion. 

Cicatricial  stric- 
ture. 

Postoperative 
stricture. 

Carcinoma. 

Stricture  from  pan- 
creatic disease. 

Congenital  ob- 
struction. 

Undetermined  ob- 
struction at  Pa- 
pilla of  Vater. 

Chronic  pancrea- 
titis. 

Carcinoma. 

Chronic  pancrea- 
titis. 


Result. 
Recovered   and   well   after   8 

mos. 
Recovered,     but   smaU  faecal 

fistula  persisted  i  year  later. 

Died  2  days.  (Also  poste- 
rior'gastro-enterostomy.) 

Recovered  and  well  after  5 
mos.  (Used  Murphy  but- 
ton.) 

Recovered.  Operation  at  age 
of  3  1/2  years. 

Recovered   and   well   after    i 
year.     (Choledochojejunos- 
tomy  in-Y,  extraperitoneal.) 

Recovered. 

Died  13  days. 

Recovered  and  well  after  i 
year. 


Kehr  (Ibid.,  Fall  149). 

Marwedel  (Arnsperger:  Beitr. 
z.  klin.  Chir.,  1906,  xlviii,  698, 
FaU  15). 

Mayo  (Collected  Papers,  pre- 
vious to  1909,  Phila.,  I9I2,V0l. 

i,  P-  447)- 
Mayo  (Ibid.). 
Mayo  (Ibid.). 
Riedel  (1888)  (Erfahrungen  u. 

d.  Gallensteinkrankh.,  Berhn, 

1892,  S.  117). 

Rowlands  (Jacobson  and  Row- 
lands, Ops.  of  Surger}^,  Phila., 
1908,  ii,  563). 

Rosemberger  (Deutsch.  Zeit.  f. 
Chir.,  1906,  Ixxxv,  275). 


Cicatricial  stric- 
ture. 

Cicatricial  stric- 
ture. 

Carcinoma. 


Carcinoma. 
Carcinoma. 
Calculous  obstruc- 
tion. 


Obstruction        by 
pancreatic  cyst. 


Cicatricial 
ture. 


stric- 


Recovered   and   well   after   3 

weeks. 
Recovered   and  well    after   4 

1/2  years. 

Died  8  weeks. 


Died  9  weeks. 

Recovered. 

Died  I  day.  (Designed  an 
end-to-side  implantation  but 
had  to  do  lateral  anastomo- 
sis.) 

Result  not  recorded. 


Recovered  and  well  after  10 
mos. 


Choledocho-enterostomy 


135 


Robson  (1892)  (Dis.  of  Gall- 
bladder and  Bile-ducts,  Lon- 
don, 1897). 

Robson  (1895)  (Dis.  of  Gall- 
bladder and  Bile-ducts,  3d. 
Ed.,  London,  1904,  p.  314, 
Case  121). 

Robson  (Ibid.,  p.  197,  Case 
526). 

Souligoux  (Bull.  See.  Chir. 
Paris,  1907,  xxxiii,  990). 

Sprengel  (Verh.  d.  Deutsch. 
Ges.  f.  Chir.  1891,  xx,  132). 

Summers  (Jour.  Amer.  Med. 
Assoc,  1900,  i,  592). 


Cicatrical 
stricture. 


Cicatricial 
ture. 


stric- 


Chronic  pancrea- 
titis. 

Pancreatic  ob- 
struction. 

Cicatricial      stric- 
ture. 

Cicatricial      stric- 
ture. 


Swain  (Lancet,  1895,  i,  743).         Stricture. 


Tedenat  (1902)  (Assoc.  Frang. 
de  Chir.,  1908,  xxi,  189;  Zentr. 
f.  Chir.,  1909,  xxxvi,  763). 


Papilloma. 


Recovered  and  well  in  6  mos. 
Then  choledochotomy  for 
obstruction  by  stone,  and 
death  in  two  weeks. 

Recovered  and  well  after  i 
year.  (Op.  was  cystico- 
duodenostomy,  not  chole- 
docho-duodenostomy.) 

Recovered  and  well  2  mos. 

Recovered   and   well   over  3 

mos. 
Recovered   and   well   after   6 
mos.     (Lateral  anastomosis.) 
Recovered   and   well   after   3 
mos.     (Used    Murphy   but- 
ton.) 
Recovered   and   well   after  2 
mos.     (Used     Murphy  but- 
ton.) 
Recovered,   and  well  after  6 
years. 


STATISTICS  OF  HEPATICO-ENTEROSTOMY. 


Operator. 
Dahl    (Zentr.    f.    Chir.,   1909, 
xxxvi,  266). 


Delbet  (Bull.  Soc.  Chir.   Pans, 

1907,  xxxiii,  949). 

Enderlen  (Oppenheimer : 

Deutsch.  Zeit.  f.  Chir.,  1912, 

cxv,  415). 
Enderlen  (Munch,  med.  Woch., 

1908,    ii,    2066). 
Kehr  (Verh.  d.  Deutsch.  Ges.  f. 

Chir.,  1904,  xxxiii,  65;  Kehr's 

Technik,  Fall  152;  Eichmeyer: 

Arch.  f.  klin.  Chir.,  191 1,  xciv, 

12). 
Kehr  (Eichmeyer:  Arch.  f.  klin. 

Chir.,    1910,    xciii,    888,    Fall 

Kehr  (Eichmeyer,  loc.  cit.,  1910, 
xciii,  888,  Fall  151). 


Lesion. 
Postoperative 
stricture. 


Pancreatic 

Tumor. 
Carcinoma. 


Postoperative 
stricture. 
Carcinoma. 


Result. 

Recovered  and  well  after  8 
mos.  (Op.  by  retrocolic 
hepatico-jejunostomy  in-Y 
in  May,  1908,  or  5  mos.  be- 
fore this  technique  was  sug- 
gested by  Monprofit.) 

Recovered  and  well  3  weeks. 

Recovered  and  well  after  i 
year. 

Died   8    days,   from   internal 

hemorrhage. 
Recovered;  died    after  2   1/2 

years  of  hepatic  abscess. 


Carcinoma  of  pan-  Died  3  days.     (Chol^emia  and 

creas    and   chole-  ursemia.) 

lithiasis, 

Postoperative  Recovered  and  well  after  3 

stricture.  mos. 
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Kehr  (Eichmej-er,  loc.  cit.,  igio.     Postoperative 
xciii,  888,  Fall  152).  stricture. 


Kehr     (Eichmeyer,     loc.     cit., 

1910,  xciii,  888,  Fall  153,  same 

patient  as  Fall  152). 
Lejars    (Semaine   Med.,    1911, 

xxxi,  37). 
Lanphear     (Surg..     Gyn.     and 

Obst.,  190Q.  i.  406). 


Quenu  (Bull.  Soc.  Chir.  Paris, 
1905,  xxxi,  218).  Operation 
in  1903. 

Terrier  (Bull.  Soc.   Chir.  Paris. 

1907,  xxxiii,  17). 
Terrier  (Ibid.). 

Terrier  (Mathieu:  Rev  de  Chir., 

1908,  xxxvii.  204). 


Tuffier  (Bull.  Soc.  Chir.  Paris, 

1905,  xxxi,  251). 
Tuffier  (Bull.  Soc.  Chir.  Paris, 

1907,  xxxiii,  30.) 


Postoperative 
stricture     (recur- 
rent). 
Carcinoma. 

External  biliary 
fistula,  following 
drainage  of  peri- 
cholecystic  ab- 
scess. 

Cicatricial      stric- 
ture. 

Postoperative 
stricture. 
Obstruction        by 
pancreatic  lesion. 
,   Cicatricial      stric- 
ture,   recurrence 
after      operation 
to       form      new 
common       duct 
by  rubber  tubage 
and     omento- 
plast}'. 
Carcinoma. 

Tumor. 


Recovered  and  well  for  6 
mos;  then  recurrence  and 
another  operation. 

Died  3    days. 


Recovered. 

Recovered;   no  after  history. 
(Retrocolic   hepaticojejunos- 

tomy  in-Y.) 


Died     2     days.       (Hepatico- 
gastrostomy.) 

Recovered  and  well  2  mos. 

Recovered  and  well  i  mo. 

Recovered    and    well  after   i 
month. 


Died  in  2  months.     (Hepat- 
ico-gastrostomy) . 
Died  36  hours. 


STATISTICS  OF  HEPATIC0-ENTER0ST0:MY  by  RUBBER  TUBAGE. 

(Where  Exds  could  xot  be  Approximated,  .A.rTER  Excisiox  of  Choledochus.) 


OPER.A.TOR. 
Brewer  (Annals  of  Surg.,  1910, 
i,  830). 

Jenckel  (Deutsch.  Zeit.  1.  Chir., 
1910,      civ,       40.       Operation 
Nov.  25,  1905). 


Terrier  (1906)  (Bull.  Soc.  Chir. 
Paris,  1907,  xxxiii,  17;  Math- 
ieu:  Rev.  de  Chir.,  1908, 
xxxvii,  203). 


Lesiox. 

Sloughing  after 
gangrene  of  gall- 
bladder. 

Cicatricial 
stricture. 


Postoperative 
stricture. 


Result. 

Recovered  and  well  after  7 
weeks.  Tube  left  to  be 
passed  by  rectum. 

Recovered  and  well  over 
four  years.  Tube  from  hep- 
aticus  implanted  into  duo- 
denum bj'  Witzel  fistula, 
and  removed  through  ab- 
dominal wound  later. 

Recovered.  (Op.  by  tube 
in  hepaticus  stump,  another 
in  choledochus  stump,  both 
emerging  from  abdominal 
wound;  common  duct  con- 


Hepatico-enterostomy 


■1.3' 


\'erhoogeii   (Congr.   Fraiif.   de       Not  slated. 
Chir.,     1908,     xxi,     201;     de 
Graeuwe:   Zentralbl.  f.  Chir., 
iQoS,  xxxv,  70c;  Op.  in  igo;). 


Voelcker  (Beitr.  z.  klin.  Chir., 
191 1,  Ixxii,  581). 


Voelc]<er  (Ibid.,  S.  593). 


Voelcker   (Ibid.,  S.  593,  same 
patient  as  last). 


Wilms  (Leuenberger:  Corr.-Bl. 

f.  Schw.  Aerzte,  1910,  xl,  737; 

Zentr.  f.   Chir..,   1911,  xxxiii, 

1506;  Brandt:  Deut.  Zeit.  f. 

Chir.,  191 2,  cxix,  8). 
Wilms  (Brandt:  Deut.  Zeit.  I. 

Chir.,  1912,  cxix,  i,Falli). 


Wilms   (Brandt,  ibid.,  Fall 


Twenty-four  daj's 
after  op.  injury 
(carcinoma) 
causing  com- 
plete  external 
fistula. 


Six  days  after  op- 
erative injury. 
(A  colleague's 
operation.) 

For  external  bili- 
ary fistula,  5 
mos.  after  op. 
injury. 


Carcinoma. 


Calculous  ob- 
struction     with 
stricture  or  pan- 
creatitis. 
Cicatricial 
stricture. 


Wilms  (Brandt,  ibid..  Fall  3).       Cicatricial 

stricture. 


structed  around  ihcm  Ijy 
omentoplasty.)  Four 
months  later  did  hepatico- 
enterostomy  by  suture,  as 
there  was  no  permanent 
improvement. 

Recovered,  and  well  after 
16  mos.  (Single  T-tube  in- 
serted in  stump  of  cho- 
ledochus  and  brought  out  of 
abdominal  wound.  Large 
window  at  angle  of  tube 
next  stump  of  hepaticus.) 

Recovered  and  went  home 
on  1 6th  day.  (Tube  from 
hepaticus  implanted  into 
duodenum,  and  brought  out 
of  duodenum  at  lower  point 
through  Witzel  fitsula, 
which  was  sutured  to  skin. 
Tube  removed  on  5th  day.) 

Recovered,  but  worse  ex- 
ternal biliary  fistula  devel- 
oped. (Rubber  tube  left  in 
situ.) 

Recovered  and  went  home 
on  20th  day.  (Found  tube 
left  at  first  op.  still  in 
common  duct  and  obstruct- 
ing it.  Implanted  tube  as  in 
first  of  3  ops.  here  detailed.) 

Recovered,  but  biliary  fistula 
persists.  (Tube  sutured  in 
jejunum  by  Witzel,  and  left 

!?!   situ.) 

Recovered  and  well  15  mos. 
(Tube  from  hepaticus  to 
duodenum  never  removed). 

Recovered  and  well  15  mos. 
(Tube  from  hepaticus  to 
duodenum,  removed 
through  abdominal  wound.) 
Recovered  and  well  8 
mos.  Tube  left  to  be 
passed  as  in  Brewer's  meth- 
od; but  had  to  be  removed 
through  abd.  wd.,  was  then 
replaced,  and  later  was 
x'omited. 
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Wilms  (Brandt,  ibid.,  Fall  4). 


Postoperative 
biliary  fistula, 
from  injury  to 
choledochus. 


Wilms  (Brandt,  ibid., 
FaU  5). 


S.    ic 


Obstruction       at 
papilla  of  Vater. 


Recovered;  well  6  mos.  after 
last  op.  (First  op.  created 
defect  of  choledochus;  2nd 
op.  tube  from  hepaticus 
to  choledochus  stump,  re- 
sult biliary  fistula;  3id  op. 
removed  tube  (kinked)  and 
did  Voelcker's  op.  as  above; 
recurrence,  therefore  4th 
op.  tube  from  hepaticus 
to  stomach,  this  was  vom- 
ited after  3  mos.;  therefore 
5th  op.,  for  renewed  ob- 
struction, same  technic  as 
4th  op.  Recovered  and 
well  6  mos.) 

Recovered.  (Tube  from 
lateral  incision  in  choledo- 
chus implanted  in  duode- 
num by  Witzel  fistula.  Tube 
remains  in  situ.) 


STATISTICS  OF  HEPATO-CHOLANGEIO-ENTEROSTOMY. 


Operator. 
Czerny  (1898)  (Merk:  Mitth. 

a.  d.  Grenzgeb.  d.  Med.  u. 

Chir.,  1902,  ix,  566,  Fall  in). 
Doberer  (Wien.  klin.  Woch., 

191O;  xxiii,  1445). 
Ehrhardt     (Zentr.    f.     Chir., 

1907,  xxxiv,  1226). 


Garre  (Beitr.  z.  Phys.  u.  Path. 
(Weiss),  Stuttgart  1908,  S. 
22;  Rev.  de  Chir.,  1908, 
xxxviii,  571). 


Jordan  (Verh.  d.  Deutsch.  Ges. 
f.  Chir.,  1899,  xxviii,  i,  153). 


Lesion. 
Carcinoma. 


Postoperative 
stricture. 

Congenital  apla- 
sia of  bile-ducts; 
op.  at  age  of  6 
weeks. 

For  traumatic 
stricture  of  hep- 
aticus (this  had 
been  drained  for 
rupture,  7  weeks 
after  original  in- 
jury). 

Carcinoma. 


Result. 

Died  2  days.  (Operation 
done  5  weeks  after  chole- 
cystenterostomy.) 

Recovered  and  well  after  2 
mos. 

Died  at  end  of  8  days,  from 
enteritis.  (Jejunum  su- 
tured to  liver.) 

Recovered  and  well  31/2 
years.  (Duodenum  was 
sutured  to  liver  18  mos. 
after  original  injury,  be- 
cause obstruction  recurred, 
after  original  hepaticus 
drainage. 

Died.  At  previous  op.  had 
done  cholecystenterostcmy; 
but  biliary  fistula  formed 
in  a  tear  in  liver,  and  finally 
faeces  came  by  reflux 
through  liver  fistula  (up 
gall-bladder  to  cystic  duct, 
through  hepaticus  to  liver). 
Therefore  did  anastomosis 
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Kehr  (Verh.  d.  Deutsch  Ges. 
f.  Chir.,  1904,  xxxiii,  65; 
Zentr.   f.   Chir.,   1904,   xxxi, 

185). 
Lameris      (Zentr.     f.     Chir., 

1912,  xxxix,  1665). 
Lejars  (Semaine  Med.,  1909, 

xxiX;  121). 

Maylard  (Annals  of  Surg., 
1905,  i,  56). 


Obstruction 

from    adhesions 

and  pyloric 

ulcer. 
Carcinoma. 

Cicatricial  stric- 
ture of  hepat- 
icus. 

Adhesions. 


between  intestine  and  bili- 
ary   fistula    in    liver,    but 
patient   died   from   perito- 
nitis. 
Recovered,  but  died  in  2  mos. 


Recovered,  but  died  of  re- 
currence in  8  mos. 

Died  4  days,  of  liver  infec- 
tion. 


Died  I  month. 


Biliary  Obstruction  from  Causes  Outside  of  the  Ducts.^ — The 

most  frequent  of  these  causes  is  the  presence  of  pericholecystic 
adhesions  (page  53),  which  cause  kinking  of  the  cystic  or  common 
duct.  The  symptoms  and  treatment  of  this  condition  have  been 
considered  at  page  98. 

Obstruction  from  diseases  of  the  pancreas  is  discussed  at 
page  356. 

Obstruction  from  carcinoma  of  the  papilla  of  Voter  is  not  very 
rare  (page  223). 

Obstruction  from  kinking  of  the  ducts  due  to  the  presence  of  a 
movable  kidney  was  first  recognized  by  Weissker,  in  1888,  and  has 
been  especially  studied  by  Tinker.  According  to  Tinker,  Apolant 
believes  that  many  of  the  patients  treated  at  Carlsbad  for  sup- 
posed affections  of  the  biliary  tract  are  in  reality  suffering  from 
pressure  of  a  misplaced  kidney.  Tinker  reports  two  cases  of 
his  own  in  which  the  patients  secured  immediate  and  permanent 
relief  of  all  symptoms  referable  to  the  biliary  tract  after  the 
operation  of  nephropexy.  The  symptoms  presented  are  those 
of  interference  with  the  normal  flow  of  bile,  indigestion,  nausea 
and  occasionally  vomiting,  pain  in  the  right  hypochondrium 
referred  to  the  back  or  shoulder,  and  in  some  cases  intermittent 
jaundice.  Although  the  symptoms  all  point  to  the  biliary  tract, 
they  are  relieved  by  the  return  of  the  kidney  to  its  normal  posi- 
tion, either  by  manipulation,  or  when  the  patient  assumes  the 
recumbent  position. 

The  diagnosis  usually  is  not  made  until  operation  has  demon- 
strated that  there  are  no  lesions  in  the  biliary  tract.     The  possi- 
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bility  of  a  movable  kidney  as  a  cause  should  be  borne  in  mind,  and 
in  cases  of  doubt  this  factor  should  be  eliminated  by  rest  in  bed 
or  by  the  use  of  a  well-fitting  corset  with  a  kidney  pad,  before  opera- 
tion is  undertaken.  When  it  has  been  ascertained  definitely  that 
a  movable  kidney  is  the  cause  of  the  biliary  symptoms,  the  opera- 
tion of  nephropexy  should  be  advised. 

Ohstructon  from  Aneurism. — This  is  a  rare  cause  of  biliary 
obstruction.  According  to  Villandre,  most  cases  have  developed 
shortly  after  some  acute  infection,  especially  pneumonia  or  typhoid 
fever.  The  aneurism  may  affect  the  abdominal  aorta,  or  the 
hepatic  artery  or  one  of  its  branches.  The  symptoms  to 
attract  attention  usually  have  been  those  of  pressure,  and  not 
any  symptoms  attributable  to  the  aneurism  as  such.  Bode  in 
1909  collected  thirty-eight  cases  of  aneurism  of  the  hepatic 
artery.  In  most  cases  the  diagnosis  has  been  made  only  at 
autopsy.  Villandre  thinks  that  if  the  triad  of  symptoms  (local 
pain,  intestinal  hemorrhages,  and  jaundice)  is  present,  the  exist- 
ence of  an  aneurism  of  the  hepatic  artery  should  be  suspected. 
These  are  the  most  characteristic  symptoms,  but  one  or  more 
often  is  absent.  Intestinal  hemorrhage  alone  may  be  attributed 
to  duodenal  ulcer,  and  even  when  associated  with  local  pain  and 
jaundice  might  be  due  to  malignant  obstruction  of  the  common 
duct. 

Villandre  has  collected  the  following  cases  of  aneurism  of  the 
hepatic  artery  in  which  operation  was  done: 

Mikulicz:  lesion  not  found;  gastro-enterostomy.  Death  in  six  days. 
Diagnosis  at  autopsy. 

Riedel:  incised  aneurism,  thinking  it  was  calculus  in  common  duct; 
tampon  for  hemorrhage.  Second  operation,  twenty  days  later,  abandoned 
and  tamponed  for  hemorrhage.     Death  in  three  days.     Diagnosis  at  autopsy. 

Heller:  found  blood  in  abdominal  cavity,  mesocolon,  and  in  gall-bladder 
and  cystic  duct.     Tamponed.     Death. 

Habs  (report  by  Grunert) :  after  cholecystectomy  recognized  aneurism 
of  hepatic  artery  as  cause  of  choledochus  obstruction.  Nothing  further  done. 
Death  in  eight  days. 

Allessandri:  cholecystotomy;  hemorrhage;  tampon.     Death  in  five  days. 

Tuffier:  incised  mass  in  gastro-hepatic  omentum;  profuse  hemorrhage; 
ligated  hepatic  artery.     Death  in  four  days. 

Kehr:  incised  gall-bladder;  gush  of  blood,  controlled  only  by  ligation  of 
hepatic  artery.  The  gall-bladder  was  then  extirpated  and  sac  of  aneurism 
packed.     Aneurism  had  ruptured  into  gall-bladder  and  further  hemorrhage 
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])revenl.ed  only  by  plugging  of  cystic  duel  l)y  clol .     Recovered,  and  according 
to  Bode  in  good  health  six  years  later. 

To  these  may  be  added  an  operation  by  Garre,  reported  by  Bode:  over  a 
year  after  an  injury  to  the  right  thorax  Garre  operated  on  a  patient  who  pre- 
sented symptoms  of  pyloric  obstruction  with  gastro-intestinal  hemorrhages. 
The  diagnosis  was  gastric  ulcer,  and  gastro-enterostomy  was  done.     The  pa- 


Fic.  15. — Kehr's    Case   of   Aneurism   of   the   Hepatic   Artery     which   had 
Rltptured  into  the  Gall-bladder.     Ligature  on  the  Hepatic  Artery. 

tient  died  a  week  later,  and  at  autopsy  an  aneurism  was  found  on  an  intra- 
hepatic branch  of  the  hepatic  artery;  this  had  ruptured  into  one  of  the  intra- 
hepatic bile-ducts,  but  there  had  been  no  recent  hemorrhages.  There  were 
scars  of  old  injury  in  the  liver  and  right  kidney. 

Rational  operation  (ligation  of  the  hepatic  artery)  was  done 
only  in  two  cases,  those  of  Tufher  and  Kehr. 

Kehr's  is  the  only  patient  who  recovered.  Villandre  con- 
ducted experiments  on  dogs,  to  ascertain  the  feasibility  of  sur- 
vival after  ligation  of  the  hepatic  artery.  Though  few  in  number 
these  experiments  tended  to  demonstrate  that  while  gradual 
occlusion  is  safe,  yet  rapid  occulsion,  such  as  occurs  in  embolus 
or  after  ligation  of  the  normal  artery,  always  is  fatal.  Evidently 
in  Kehr's  case  adequate  collateral  circulation  had  been  established 
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before  the  operation.  It  is  noteworthy  that  Kehr  has  also  suc- 
cessfully ligated  the  hepatic  artery  in  one  case  for  hemorrhage 
during  choledochotomy. 

Korte  did  cholecyst-enterostomy  for  obstruction  from  a  mass 
at  the  papilla  of  Vater  (probably  a  congenital  stricture);  death 
occurred  from  internal  hemorrhage,  and  at  autopsy  a  throm- 
bosed aneurism  was  found  in  the  course  of  the  bile- ducts.  This 
had  not  caused  any  symptoms. 

Portal  thrombosis,  according  to  Bode,  has  been  treated  by 
operative  means  in  eight  cases,  only  three  patients  recovering — 
two  after  the  Talma  operation  for  ascites  from  cirrhosis  of  the 
liver  ( epiplopexy) ,  and  one  after  simple  drainage  of  the  ascitic 
fluid. 
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ScHtJLLER:  Beitr.    z.    khn.  Chir.,   1901,  xxxi,  683   (Czerny's  case  of  chole- 

cystenterostomy  for  carcinoma;  died  in  8  days). 
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Terrier  and  Au\'ray:  Chir.  du  Foie  el  des  \'oies  Biliaires,  Paris,  1901-1907. 
Tinker:  Jour.  Amer.  Med.  Assoc,  1907,  ii,  124. 
Ulmann:  Wien.  med.  Woch.,  1897,  xlvii,  2282. 
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Weissker:  Schmidt's  Jarhb.,  1888,  ccxx,  249. 
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tomy,  recovered). 

Biliary  Fistula. 

A  biliary  fistula  is  one  that  discharges,  or  has  discharged  bile. 
Such  fistulae  are  not  uncommon.  They  result  in  most  cases  at 
the  present  day  from  operations  on  the  biliary  tract;  but  they  may 
also  be  caused  by  inflammatory  changes  with  perforation,  or 
from  carcinoma  of  the  gall-bladder  or  bile-ducts.  They  are  classi- 
fied as  internal  or  external.  External  fistulse  are  those  which 
open  upon  the  surface  of  the  body;  internal  fistulae  are  those  which 
communicate  with  one  of  the  internal  organs. 

Courvoisier  collected  the  following  statistics  in  regard  to  the 
location  of  biliary  fistulae  in  499  cases. 

COURVOISIER'S  STATISTICS  OF  BILIARY  FISTULA. 

External  fistulae 196    cases. 

Internal  fistula 303    cases 

Between  biliary  tract  and  peritoneal  cavity 70  I 

Between  biliary  tract  and  peritoneal  adhesions 40 

("127 

Between  biliary  tract  and  retroperitoneal  tissues 31 

Between  biliary  tract  and  portal  vein 5  J 

Between  biliary  tract  and  thoracic  organs 24       24 

Between  biliary  tract  and  urinary  organs 7         7 

Between  biliarj'  tract  and  other  abdominal  viscera: 

Stomach , 13  "j 

Duodenum 83  I 

Jejunum i  [137 

Ileum 11 

Colon 39  J 

Between  bihary  tract  and  other  portions  of  bihary  tract 8         8 

Total  internal  fistulse 303 

Internal  Biliary  Fistula. — A  fistulous  opening  between  the 
biliarv  tract  and  one  of  the  adjacent  viscera  may  occur  after  an 
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adhesive  peritonitis  has  bound  the  two  structures  together;  this 
forms  the  direct  variety  of  internal  fistula.  If  the  communication 
occurs  through  an  abscess  cavity,  the  affected  viscera  not  being 
in  direct  contact,  the  fistula  is  said  to  be  of  the  indirect  variety. 
As  a  rule,  perforations  of  the  biliary  tract  into  the  free  peritoneal 
cavity  or  into  peritoneal  adhesions  are  not  classed  as  biliary 
fistulae,  though  they  are  included  in  Courvoisier's  statistics 
quoted  above. 

A  true  fistula  may  exist  between  two  or  more  of  the  biliary 
passages  themselves;  between  the  biliary  passages  and  the  sub- 
stance of  the  liver  or  pancreas;  or  the  fistula  may  join  the  gall- 
bladder or  ducts  with  the  lumen  of  the  stomach,  duodenum,  colon, 
or  some  portion  of  the  small  intestine.  There  are  on  record  a  number 
of  cases  of  biliary  fistulae  communicating  with  the  urinary,  thor- 
acic (pulmonary,  pleural,  pericardial,  mediastinal),  and  female 
pelvic  organs,  but  these  are  pathological  curiosities  and  have 
comparatively  little  interest  for  the  surgeon.  Usually  they  have 
been  found  at  autopsy,  or  have  developed  so  soon  before  death 
that  no  attempt  at  operative  relief  has  been  justifiable.  They  are 
much  rarer  now  than  in  the  period  before  diseases  of  the  biliary 
tract  came  under  the  domain  of  surgery. 

Symptoms. — When  the  biliary  fistula  is  of  such  size  as  to 
permit  the  discharge  from  the  gall-bladder  of  all  its  contained  cal- 
culi, with  free  drainage  of  the  infected  biliary  tract,  all  inflamma- 
tory symptoms  quickly  subside.  Nature's  cholecystenterostomy 
often  is  as  successful  as  an  operative  anastomosis  in  relieving  the 
patient  of  distressing  symptoms.  The  true  condition  of  affairs 
may  be  surmised,  if  a  patient  passes  by  rectum  one  or  more  calculi 
too  large  to  have  traversed  the  bile-ducts;  in  one  case  on  record 
the  diagnosis  was  made  from  the  fact  that  the  patient  vomited 
gall-stones.     In  this  case  recovery  ensued  without  operation. 

In  the  following  case,  which  came  under  the  senior  author's 
care  a  number  of  years  ago,  a  cholecysto-gastric  fistula  was  found 
but  there  was  no  history  of  the  passage  or  vomiting  of  gall-stones, 
and  none  were  found  at  operation  : 

K.  H.,  female,  aged  forty-nine;  admitted  to  the  German  Hospital  June  22, 
1903.  Has  complained  of  present  trouble  for  last  ten  years.  Intermittent 
attacks  of  sharp  abdominal  pain,  accompanied  by  vomiting.  No  jaundice 
at  any  time.     For  last  three  weeks  has  had  severe  abdominal  pains,  especially 
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marked  in  epigastrium  and  right  hypochondrium,  with  vomiting  and 
"biliary  eructations"  of  gas. 

Examination. — Tenderness  in  epigastrium  and  over  gall-bladder.  Slight 
rigidity  of  upper  right  rectus.  Mitral  systolic  murmur.  Has  had  simple 
goiter  since  girlhood.     Liver  dullness  normal. 

Operation  by  Dr.  Deaver.  Ether  anaesthesia.  Incision  through  upper 
right  rectus.  Adhesions  between  gall-bladder,  ducts,  stomach,  duodenum, 
and  omentum.  Gall-bladder  soft  and  contracted.  Gall-bladder  firmly 
attached  to  the  stomach  into  which  there  was  a  fistulous  opening  from  the 
gall-bladder.  Adhesions  were  broken  up,  the  opening  in  the  stomach  closed, 
the  gall-bladder  w^as  removed,  and  the  common  duct  drained.  No  biliary 
calculi  could  be  found.     Patient  recovered. 

The  three  following  cases  represent  progressive  stages  in  the 
development  of  internal  biliary  fistulae: 

Pericholecystitis;  Calculi  among  Adhesions  around    Gall-bladder, 
Cholecystostojviy.     Recovery. 

R.  Z.,  female,  aged  thirty  years;  admitted  to  the  German  Hospital 
November  22,  1906.  Mother  died  of  carcinoma  of  the  liver.  Patient  had 
typhoid  fever  when  twenty  years  old.  Bowels  always  constipated.  For 
fifteen  years  has  had  attacks  of  pain  in  epigastric  and  gall-bladder  regions, 
with  vomiting.  No  jaundice  until  attack  four  months  ago,  when  she  had 
jaundice  with  chills  and  fever. 

Examination. — No  jaundice  on  admission.  Liver  normal;  gall-bladder 
palpable.     Tenderness  and  rigidity  in  gall-bladder  area.     W.  B.  C,  10,000. 

Operation  by  Dr.  Deaver.  Ether  anaesthesia.  Incision  splitting 
fibres  of  upper  right  rectus.  Adhesions  around  gall-bladder,  and  between 
it  and  the  omentum.  On  the  outside  of  the  wall  of  the  gall-bladder  were 
several  gall-stones  which  seemed  to  have  worked  their  way  gradually  through 
the  walls  of  this  viscus.  They  seemed  to  be  very  lightly  attached  to  the 
gall-bladder  and  fell  off  during  light  manipulation.  The  gall-bladder  was 
distended  and  packed  with  stones.  Stones  removed  and  gall-bladder 
drained  with  rubber  tube.     Recovery. 

Cholelithiasis;  Cholecysto-gastric   Fistula.     Cholecystostomy;  Re- 
pair OF  Stomach.     Recovery. 

Mrs.  F.,  aged  fifty-three  years;  admitted  to  the  German  Hospital  No- 
vember 22,  1907.  Was  admitted  as  an  eye  patient.  While  in  hospital  had 
a  typical  attack  of  biliary  colic  which  was  a  repetition  of  many  previous 
attacks. 

Operation  by  Dr.  Deaver.  Ether  anaesthesia.  Incision  splitting  fibres 
of  upper  right  rectus,  and  extended  to  ensiform  along  costal  border.  On 
opening  peritoneum  dense  adhesions  were  seen  below  liver  margin  completely 
hiding  gall-bladder.  Right  lobe  of  liver  smaller  than  normal..  Large  and 
small  gauze  pads  introduced   to  isolate  operative  field.     Marine   sponges 
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introduced  just  below  gall-bladder  area.  Adhesions  divided.  In  freeing 
stomach,  which  was  adherent  to  gall-bladder,  a  small  hole  was  found  in 
stomach.  Examining  gall-bladder  at  point  where  it  had  been  adherent  to 
stomach,  a  small  opening  was  found  also  so  that  a  cholecysto-gastric  fistula 
must  have  been  formed  spontaneously  prior  to  operation.  Gastric  opening, 
which  was  size  of  goose-quill,  closed  by  purse-string  suture  of  linen.  Gall- 
bladder opening  enlarged  and  stone  (2.5  by  2.5  cm.)  removed  from  gall- 
bladder. Gall-bladder  wall  very  thick.  Gall-bladder  drained  with  rubber 
tube,  and  cigarette  drain  to  subhepatic  pouch.     Recovery. 

CHOLELiTfflASis;   Cholecysto-gastric   Fistula.     Cholecystectomy;  Re- 
pair   OF    Stomach;    Drainage    of    Choledochus.     Recovery. 

Mrs.  W.  D.,  aged  42  years;  admitted  to  the  German  Hospital  April  10, 
191 1.  Has  had  numerous  attacks  of  biliary  colic,  extending  over  many  years. 
Has  made  several  trips  to  Carlsbad,  always  with  temporary  improvement. 
Operation  undertaken  because  of  persistent  recurrence  of  attacks. 

Operation  by  Dr.  Deaver.  Ether  anaesthesia,  preceded  by  nitrous  oxide. 
Incision  splitting  fibres  of  upper  right  rectus,  extended  inward  along  costal 
margin.  Duodenum  and  pylorus  bound  by  strong  adhesions  to  fundus  of 
gall-bladder  and  lower  surface  of  liver.  On  releasing  adhesions  a  perforation 
of  stomach  and  of  gall-bladder  was  found,  with  a  large  gall-stone  protruding 
into  stomach.  Adhesions  freed,  and  opening  in  stomach  closed.  The  free 
border  of  gastro-hepatic  omentum  was  next  opened,  exposing  cystic  and 
common  ducts.  Cystic  duct  and  artery  ligated  and  cut,  and  gall-bladder 
removed,  after  calculus  had  been  pushed  back  into  gall-bladder.  Gall- 
bladder was  thickened  and  contracted.  A  large  stone,  the  size  of  end  of 
thumb,  occupied  gall-bladder  cavity.  Mucosa  of  gall-bladder  oedematous 
and  ulcerated.  Margin  of  cystic  duct  grasped  with  haemostat  and  probe 
passed  down  common  duct  to  duodenum;  hepatic  ducts  also  free  from 
obstruction.  Small  rubber  tube  sutured  into  cystic  duct  opening  with 
chromic  catgut.  Gastro-hepatic  omentum  then  closed  around  tube.  Split 
lube  and  piece  of  gauze  then  sutured  into  gall-bladder  fossa  on  under  surface 
of  liver,  sutures  passing  through  liver  substance.  Small  glass  tube  to  sub- 
hepatic fossa.     Uneventful  recovery. 

Most  of  the  internal  fistulas  tend  to  close  spontaneously,  but 
the  resulting  adhesions  often  cause  very  distressing  symptoms. 
These  adhesions  may  cause  pyloric  obstruction,  kinking  of  the 
common  duct,  interference  with  intestinal  peristalsis,  or  even 
acute  intestinal  obstruction.  If  the  internal  biliary  fistula  remains 
patulous,  and  if  the  cystic  duct  is  patulous,  obstruction  of  the  com- 
mon duct  may  not  produce  any  noteworthy  symptoms,  as  the 
bile  will  be  able  to  drain  into  the  intestinal  tract  through  the 
fistula.     When  the  bile  is  discharged  into  the  colon  there  are  more 
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digestive  symptoms  than  when  it  escapes  into  the  duodenum  or 
stomach.  Interference  with  the  function  of  the  pancreas  miay 
occur,  and  may  eventually  demand  operative  relief.  In  a  case 
reported  by  Leonard!  the  entire  gall-bladder  was  discharged  as  a 
slough  into  the  intestine  through  an  internal  biliary  fistula,  and 
was  passed  by  rectum. 

Treatment. — As  the  true  lesion  scarcely  ever  is  recognized  until 
after  the  abdomen  has  been  opened,  the  surgeon  must  be  prepared 
to  meet  the  conditions  as  they  exist.  It  is  seldom  possible  and 
very  rarely  is  it  proper  to  return  the  various  viscera  involved  in 
the  adhesions  to  their  normal  relations.  In  most  cases  the  intes- 
tinal or  gastric  opening  can  be  closed  by  careful  suture;  if  this 
narrows  the  lumen  to  a  dangerous  degree  a  short  circuiting  opera- 
tion should  supplement  the  repair  of  the  fistulous  opening.  Only 
in  rare  cases  is  an  intestinal  resection  required.  The  biliary  side 
of  the  fistula  is  most  easily  relieved  by  cholecystectomy,  when  the 
fistula  communicates  with  the  gall-bladder  or  cystic  duct;  in  such 
cases  as  well  as  in  those  where  the  common  or  hepatic  duct  are 
involved  in  the  fistula,  drainage  of  the  main  bile-channels  (chole- 
dochus  or  hepaticus)  should  be  instituted. 

External  Biliary  Fistulae. — Most  of  the  external  bihary  fistulae 
encountered  at  the  present  day  are  the  result  of  an  operation,  and 
develop  in  the  operative  cicatrix.  Those  which  form  spontan- 
eously, and  which  sometimes  are  called  "pathological,"  may  open 
almost  at  any  point  of  the  abdominal  wall.  The  situation  of  the 
skin  opening  depends  upon  the  size  and  position  of  the  gall-bladder, 
and  upon  whether  or  not  the  fistula  communicates  directly  with 
the  gall-bladder  or  ducts,  or  passes  through  an  intervening  abscess 
cavity  by  a  long  and  tortuous  channel.  In  the  series  of  cases 
collected  by  Courvoisier  the  fistulous  openings  were  in  the  follow- 
ing situations : 

In  the  right  hj^pochondrium 40 

At  right  costal  border 36 

On  right  side  of  epigastrium 17 

In  epigastrium 6 

In  right  iliac  fossa -  •  10 

Near  umbilicus 22 

At  umbilicus 1 1 

In  left  groin i 

Multiple  openings i_ 

^S3 
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External  biliary  fistulae  are  classed  as  complete  {biliary)  or 
incomplete  {mucous),  according  to  whether  or  not  they  discharge 
bile.  Practically  all  the  spontaneous  or  so-called  pathological 
fistulae  are  complete.  The  diagnosis  is  made  by  the  recognition 
of  bile  in  the  discharge.  In  most  cases  calculi  also  escape  from 
time  to  time.  In  a  case  reported  by  Gutteridge  a  single  stone 
3  inches  in  diameter  was  discharged  in  this  way.  Usually  such  a 
fistula  persists  until  all  calculi  present  in  the  bihary  passages  have 
been  discharged;  it  may  then  close  of  itself.  But  the  period  of 
time  during  which  it  will  remain  open  cannot  be  foretold,  and  in 
most  cases  early  operation  is  indicated  to  remove  the  remainng 
calculi,  and  restore  the  intestinal  drainage  of  bile. 

Abscess  of  Abdominal  Wall  from  Perforation  of  Gall-bladder;  Cal- 
culi IN  Gall-bladder.     Cholecystostomy.     Recovery. 

M.  R.,  female,  aged  forty-one  years;  admitted  ro  German  Hospital, 
October  20,  1904.  Two  brothers  had  had  gall-stones.  Patient  never  had 
had  typhoid  fever.  Present  illness  began  twenty-three  years  ago,  with 
severe  pains  in  epigastrium  and  vomiting;  indigestion  after  eating,  accom- 
panied by  much  flatulence.  Last  attack  of  severe  pain  five  years  before 
present  one,  which  has  been  more  or  less  constant  during  last  five  months,  with 
dull  pain  in  gall-bladder  region  referred  to  back;  lately  pains  have  been  sharp 
and  shooting. 

Examination. — CEdema  of  abdominal  wall  in  gall-bladder  region,  with 
swelling,  redness  and  tenderness.  Marked  tenderness  in  right  hypochon- 
drium.     Haemoglobin  61  per  cent.,     W.  B.  C,  9200. 

Operation,  by  Dr.  Deaver.  Ether  anaesthesia.  Incision  over  mass  in 
abdominal  wall  which  proved  to  be  an  abscess  communicating  with  fistulous 
opening  in  the  gall-bladder.  Adhesions  between  gall-bladder,  stomach, 
duodenum,  and  colon.  Adhesions  not  disturbed.  Liver  enlarged  and  con- 
gested. Three  small  and  one  large  calculi  removed  from  gall-bladder  through 
fistula.     Drainage  of  gall-bladder.     Recovery. 

Postoperative  fistulae  may  be  either  mucous  or  biliary. 

A  postoperative  mucous  fistula  is  very  rare  if  the  gall-bladder  has 
been  removed;  usually  it  indicates  that  the  cystic  duct  is  no  longer 
patent,  and  that  the  gall-bladder  is  a  useless  appendage.  The 
cystic  duct  usually  is  closed  by  cicatricial  changes  which  are  the 
result  of  previous  disease,  but  in  some  instances  closure  is  due  to 
impaction  of  a  calculus.  There  is  a  more  or  less  constant  flow  of 
muco-purulent  material  from  the  fistula,  but  the  discomfort  pro- 
duced may  be  very  slight,  the  amount  of  the  discharge  seldom  being 
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more  than  30  to  40  c.c.  (i  ounce)  in  twenty-four  hours.  Should 
the  external  opening  close,  however,  the  discharge  will  accumulate 
within  the  fistulous  tract,  causing  severe  pain  and  at  times  symp- 
toms of  septic  absorption.  Should  operation  be  inadvisable  for 
any  reason,  or  should  it  be  refused,  the  external  opening  of  the 
listula  should  be  kept  patulous  by  the  use  of  a  tube.  The  follow- 
ing case  illustrates  this  condition,  as  well  as  the  method  of  cure 
by  operation. 

]\Iary  S.,  aged  twenty-seven  years,  was  operated  upon  in  the  German 
Hospital  in  1908,  for  gall-stones,  a  cholecystostomy  being  performed.  The 
sinus  was  almost  closed  when  she  went  home.  Shortly  after  it  closed  she  had 
severe  crampy  pains  in  the  region  of  operation.  The  fistula  was  opened, 
with  immediate  relief,  and  a  rubber  drainage  tube  was  inserted  into  the 
tract.  This  was  worn  by  the  patient  for  over  two  years.  The  discharge 
consisted  of  white  muco-purulent  material.  Two  weeks  before  readmission 
to  the  German  Hospital,  the  patient  noticed  a  discharge  of  bile  which  con- 
tinued profusely  until  the  second  operation. 

Second  operation,  April  28,  191 1.  Ether  ansesthesia.  Incision  made 
around  old  cicatrix,  and  the  fistulous  tract  dissected  down  to  the  gall-bladder. 
The  gall-bladder  was  removed,  and  all  the  ducts  explored,  with  negative 
result.  All  the  ducts  were  patent,  and  no  calculi  were  present.  Patient 
went  home  June  4,  191 1,  with  the  wound  entirely  healed. 

In  the  postoperative  biliary  fistula  a  more  serious  condition 
is  present.  Usually  there  is  an  obstruction  in  the  common  duct, 
and  bile  is  discharged  continuously  from  the  external  opening  of 
the  fistula;  as  much  as  1000  c.c.  (one  quart)  of  bile  may  be  lost 
in  twenty-four  hours.  If  the  discharge  is  not  very  profuse,  the 
patient  may  be  in  very  good  health,  but  in  most  cases  there  is  a 
certain  amount  of  indigestion,  and  the  patient  complains  of  feehng 
"miserable."  The  discomfort  caused  by  the  discharge  of  bile 
usually  is  so  great  that  operative  measures  should  be  instituted 
for  its  relief.  But  in  a  certain  number  of  cases  external  drainage 
of  bile  after  operation  acts  as  a  therapeutic  measure  in  relieving 
the  angeio-cholitis  found  at  operation,  and  in  permitting  a  sub- 
sidence of  pancreatic  lymphangeitis.  In  such  cases  it  may  be 
nec-essary  to  wait  six  to  eight  months  or  a  year  before  it  will  be 
entirely  safe  to  restore  the  bile  to  the  intestinal  tract;  and  before 
this  time  has  elapsed  the  fistula  may  close  spontaneously.  So 
long  as  bacteriological  examination  shows  the  bihary  discharge 
to  be  actively  infected,  we  believe  it  is  inadvisable  to  undertake 
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operation  for  its  relief.  Before  operation  is  adopted  even  in  cases 
where  the  discharge  proves  sterile,  it  is  well  to  try  irrigation  of 
the  tract.  In  this  way  it  often  is  possible  to  dislodge  calculi 
which  may  have  been  overlooked  at  the  time  of  operation,  or  which 
may  have  descended  from  the  intrahepatic  bile -ducts  since  that 
time.  The  fluid  used  for  irrigations  may  be  olive  oil,  or  a  0.5 
per  cent,  solution  of  animal  soap,  as  advised  by  Brockbank;  or 
a  solution  of  turpentine  in  ether,  as  recommended  by  Robson, 
especially  when  the  obstruction  is  due  to  the  presence  of  stones 
or  fragments.  A  small  soft  catheter  is  passed  down  the  fistula 
until  an  obstruction  is  encountered,  when  the  irrigating  fluid  is 
forced  gently  into  the  catheter  by  the  force  of  gravity,  or  from  a 
syringe. 

When  operation  is  undertaken,  the  fistulous  tract  should  be 
dissected  out  cautiously  until  the  peritoneum  is  opened.  Sur- 
rounding structures  are  then  packed  off,  and  the  dissection  con- 
tinued until  the  biliary  system  is  exposed.  If  an  inoperable 
obstruction  of  the  common  duct  is  found,  the  surgeon  will  be  very 
fortunate  if  a  reasonably  healthy  gall-bladder  has  been  left  at 
the  previous  operation,  since  it  may  now  be  used  to  conduct  the 
bile  into  the  intestinal  tract  by  means  of  a  cholecystenterostomy. 
If  the  gall-bladder  has  already  been  removed,  or  if  it  requires 
removal  at  the  second  operation,  some  form  of  anastomosis  will 
now  have  to  be  made  between  the  common  or  hepatic  duct  above 
the  obstruction,  and  the  intestinal  tract  (page  124).  If  the  ob- 
struction of  the  common  duct  can  be  removed,  this  should  of 
course  be  done;  a  calculus  may  be  extracted  or  pushed  into  the 
duodenum;  a  stricture  may  be  stretched  or  incised;  a  benign  or 
even  a  malignant  tumor  may  be  extirpated.  Where  restoration 
of  the  discharge  of  bile  through  the  common  duct  can  be  secured, 
the  gall-bladder  had  best  be  removed.  These  operations  never  are 
easy,  and  may  be  very  difficult. 

Biliary  Fistula.     Cholecystectomy.     Recovery. 

John  K.,  aged  thirty-eight  years,  was  admitted  to  the  German  Hospital 
November  25,  igii,  with  a  history  of  having  been  operated  upon  for  gall- 
stones three  years  previously.  Biliary  fistula  persisted  for  eleven  months 
after  operation,  the  discharge  of  bile  having  been  profuse  for  nine  months. 
The  fistula  closed  eleven  months  after  operation  and  remained  closed  until 
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five  weeks  before  admission  to  the  German  Hospital,  when  the  wound  opened 
after  an  attack  of  very  severe  abdominal  pain.  For  one  day  the  discharge 
was  purulent  and  profuse;  this  was  followed  by  a  free  discharge  of  bile. 
During  the  four  days  prior  to  admission  the  discharge  had  been  entirely 
mucoid  in  character.  There  had  been  no  jaundice  since  the  original  operation. 
Operation,  November  27,  191 1.  Ether  anaesthesia.  Scar  dissected  out. 
Dense  adhesions  found  between  the  gall-bladder,  duodenum,  and  omentum. 
Gall-bladder  small  and  thickened.  Cholecystectomy.  No  stones  found  in 
gall-bladder  or  duct.     Patient  made  an  uneventful  recovery. 

Biliary  Fistula.     Cholecystectomy;  Choledochotomy. 
Death. 

B.  S.,  female,  aged  thirty-eight  years,  admitted  to  the  German  Hospital 
September  16,  1912,  with  a  history  of  having  been  operated  upon  for  gall- 
stones nine  months  previously.  A  biliary  fistula  persisted.  There  had 
been  no  attack  of  pain  or  jaundice.  Bowels  had  been  regular,  but  the  stools 
had  been  light  in  color,  soft,  and  of  foul  odor.  The  fistula  discharged  dark 
brown  fluid  mixed  with  mucus. 

Operation,  November  18,  1912.  Ether  anaesthesia.  Scar  dissected  out. 
Adhesions  found  between  the  omentum,  gall-bladder,  under  surface  of  the 
liver,  and  the  abdominal  wall.  The  liver  was  adherent  to  the  parietal  per- 
itoneum and  could  not  be  displaced.  Adhesions  ligated  and  divided,  and  gall- 
bladder exposed.  It  was  of  good  size,  but  its  walls  were  markedly  thickened, 
and  a  stone  was  encysted  in  its  wall.  Cholecystectomy.  Large  stone 
found  in  common  duct.  Choledochotomy,  stone  removed,  and  duct  drained. 
Owing  to  the  fixity  of  the  liver  it  was  impossible  to  ligate  the  cystic  artery 
because  of  its  depth,  and  two  haemostats  were  left  in  place.  Drain  placed 
in  bed  of  gall-bladder  and  in  the  subhepatic  space,  and  the  wound  in  the 
abdominal  wall  partly  closed.  The  patient  did  not  react  from  the  operation,. 
and  died  twenty-four  hours  later. 
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Intestinal  Obstruction  from  Gall-stones. 

Intestinal  obstruction  due  to  gall-stones  is  a  complication  or 
sequel  of  cholelithiasis  that  is  not  frequently  seen,  although  it  is 
not    extremely   rare.     From     statistics    collected     by    Barnard,. 
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Brockbank,  Durham,  Leichtenstern,  and  others,  it  is  found  that 
gall-stones  are  the  cause  of  from  2  to  4  per  cent,  of  cases  of  intes- 
tinal obstruction.  About  250  cases  are  on  record,  according  to 
Edwards.  In  a  large  majority  of  cases  the  calculus  enters  the 
intestinal  tract  through  a  fistulous  opening  between  the  gall- 
bladder and  duodenum. 

Porter  suggests  the  following  as  a  convenient  classification  of 
cases  of  intestinal  obstruction  from  gall-stones:  Directly,  by  plug- 
ging or  corking  the  bowel  (obturation):  Indirectly,  (i)  by  causing 
intestinal  paresis;  (2)  by  the  production  of  volvulus;  (3)  by  pro- 
ducing a  stricture  of  the  intestine;  (4)  by  causing  spasmodic  con- 
traction of  the  circular  muscle  fibres  of  the  bowel;  and  (5)  by  pro- 
ducing angulation  of  the  bowel. 

The  most  frequent  cause  is  obturation,  or  the  impaction  of  the 
calculus  in  the  intestine;  the  next  most  frequent  causes  are  volvulus 
caused  by  violent  peristaltic  movements  of  the  intestine  in  the 
effort  to  rid  its  lumen  of  the  obstructing  body;  and  strictures  the 
result  of  ulceration  caused  by  gall-stones  which  have  been  arrested 
for  a  time,  but  which  may  have  been  passed  by  rectum  long 
before  the  stricture  gives  rise  to  symptoms.  Occasionally  gall- 
stones in  their  course  through  the  intestinal  tract  may  become 
lodged  in  diverticula.  Dr.  Henry  Winsor  has  shown  us  photo- 
graphs of  the  specimens  from  a  remarkable  case  which  came  under 
his  observation  at  autopsy,  while  in  Manila,  P.  I.  The  small 
intestine  presented  innumerable  diverticula,  in  which  were  lodged 
concretions  presumably  biliary  in  origin. 

Obstruction  from  obturation  by  gall-stones  may  occur  in  any 
portion  of  the  intestinal  tract,  from  pylorus  to  anus.  As  the  small 
intestine  gradually  narrows  from  its  beginning  to  the  ileo-cascal 
valve,  the  position  of  the  obstruction  naturally  varies  with  the 
size  of  the  stone.  Large  calculi  are  arrested  higher  than  smaller, 
and  the  latter  may  succeed  in  escaping  from  the  body  through  the 
anus  after  causing  slight  or  partial  obstruction  at  various  times. 
Very  small  calculi  may  be  passed  without  producing  symptoms 
of  obstruction  at  any  time.  A  very  large  calculus,  measuring 
42  by  3^  inches  in  circumference  was  found  impacted  in  the  ileum 
in  a  case  recorded  by  Roberts. 

According  to  Courvoisier's  statistics  of  fifty-two  cases,  the  site 
of  impaction  was  in  the  duodenum  and  jejunum  in  21.4  per  cent.; 
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in  the  ileum  in  65.4  per  cent. ;  at  the  ileocaecal  valve  in  10  per  cent. ; 
and  in  the  sigmoid  flexure  in  2.4  per  cent. 

A  case  of  pyloric  obstruction  due  to  gall-stone  has  been  reported 
by  LeBec  and  Miiller:  the  patient  complained  of  pain  in  the  stom- 
ach accompanied  by  a  marked  burning  sensation;  there  were  signs 
of  pyloric  obstruction,  and  carcinoma  of  the  pylorus  was  suspected. 
Laparotomy  revealed  a  thickened  pylorus,  with  strong  adhesions 
to  the  gall-bladder,  which  contained  stones.  The  gall-bladder 
was  emptied,  the  adhesions  released,  and  the  pylorus  excised. 
Instead  of  the  suspected  carcinoma,  a  gall-stone  was  found  em- 
bedded in  the  thickened  pyloric  wall  partially  occluding  its  lumen. 
The  patient  did  not  survive. 

The  symptoms  are  those  of  intermittent  obstruction,  the  ob- 
structing body  being  more  or  less  migratory.  When  obturation 
occurs,  obstructive  symptoms  are  noted  at  once.  The  initial 
symptoms  may  be  very  mild.  Slight  colicky  pains,  quickly 
subsiding,  and  leaving  the  patient  apparently  in  perfect  health, 
may  occur  for  many  hours  before  anything  more  serious  is  noted. 
Nausea  appears  early,  and  is  followed  by  vomiting.  Distention 
of  the  abdomen,  which  never  is  an  early  symptom,  may  never 
occur  at  all  if  the  obstruction  is  very  high  in  the  intestinal  tract. 
When  the  proximal  portion  of  the  bowel  becomes  very  much 
distended,  or  reversed  peristalsis  is  present  the  calculus  may  slip 
backward  and  relieve  the  obstruction.  Under  such  circumstances 
the  symptoms  gradually  subside  and  the  patient  returns  to  an 
apparently  normal  condition;  but  will  again  become  the  victim  of 
obstruction  when  the  concretion  is  forced  down  into  a  portion  of 
the  bowel  with  lumen  too  small  to  accommodate  it. 

In  some  cases  the  calculus  can  be  felt  through  the  abdominal 
walls  as  a  round  or  slightly  oblong  hard  mass,  freely  movable,  and 
devoid  of  tenderness.  The  position  of  this  mass  may  be  in  any 
portion  of  the  abdomen  or  in  the  pelvis,  in  which  latter  position 
it  may  readily  be  mistaken  for  an  ovarian  neoplasm. 

The  diagnosis  of  gall-stone  obstruction  of  the  intestines  cannot 
be  made  with  certainty  in  most  cases  until  the  abdomen  has  been 
opened.  A  history  of  cholelithiasis,  if  obtainable,  a  history  of 
previous  similar  attacks  of  obstruction,  and  the  presence  of  a  more 
or  less  movable  hard  mass,  may  lead  to  a  recognition  of  the  true 
condition. 
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The  treatment  is  operative,  except  in  a  few  cases  where  the 
symptoms  of  obstruction  have  been  very  mild  and  not  of  long 
duration.  In  such  cases  it  may  be  advisable  to  temporize,  trust- 
ing to  Nature  to  expel  the  calculus.  Under  no  circumstances 
should  purges  be  given.  If  operation  is  not  required,  it  is  best 
to  take  measures  to  check  peristalsis  by  administering  nothing 
whatever  by  mouth,  by  applying  ice  to  the  abdomen,  and  even  by 
giving  morphine  hypodermically  in  the  hope  that,  intestinal  spasm 
being  relieved,  the  stone  may  pass  onward  without  causing 
further  trouble.  If  symptoms  of  obstruction  are  at  all  severe, 
however,  operative  treatment  should  be  undertaken  at  once. 
Unless  the  obstruction  can  be  accurately  localized  in  another  re- 
gion, the  abdominal  incision  should  be  made  close  to  the  mid-line, 
below  the  umbilicus.  The  hand  is  then  introduced,  the  obstruc- 
tion sought  for,  and  the  portion  of  intestine  involved  is  brought 
out  of  the  w^ound  if  possible,  and  well  walled  off  wdth  gauze.  If  the 
obstructicn  is  not  readily  found  time  will  be  saved  by  evisceration. 
If  the  stone  can  be  dislodged  it  should  be  pushed  into  a  portion  of 
the  bowel  that  is  free  from  the  inflammatory  changes  caused  by  ob- 
struction. If  impacted  in  the  lower  ileum  it  may  be  possible  to 
push  it  through  the  ileocaecal  valve  and  to  work  it  through  the 
colon  to  the  rectum,  whence  it  can  be  removed  by  an  assistant. 
If  enterotomy  is  necessary  to  extract  the  stone,  it  should  be  held 
firmly  against  the  wall  of  the  intestine  opposite  the  attachment 
of  the  mesentery,  and  a  longitudinal  incision  made  over  the  mass. 
This  incision  should  be  just  large  enough  to  allow  expulsion  of  the 
calculus;  and  it  should  be  made  through  healthy  bowel,  preferably 
on  the  aboral  side  of  the  obstruction.  After  removal  of  the  stone 
the  intestinal  wound  should  be  closed  (i)  with  a  continuous  through- 
and-through  suture  of  catgut,  special  attention  being  paid  to 
inclusion  of  the  mucous  membrane  in  the  suture,  and  to  proper 
inversion  of  the  wound  margins;  (2)  this  first  row  of  sutures  should 
then  be  reinforced  with  a  continuous  sero-serous  suture  (Lembert 
or  Gushing)  of  fine  linen.  If  it  has  been  impossible  to  dislodge 
the  calculus  it  may  be  necessary  to  resect  the  segment  of-bowel 
obstructed;  this  will  also  be  necessary  if  gangrene  has  occurred 
from  strangulation.  In  other  cases  the  abdominal  wound  may 
be  closed  without  drainage. 

The  high  mortality  of  this  condition  is  due  to  delay  in  resort- 
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ing  to  operation.  F.  Martin  has  collected  nineteen  operations 
done  within  recent  years,  including  three  of  his  own.  Of  these 
patients  eight  recovered,  and  eleven  died,  a  mortality  of  57.8 
per  cent.  All  three  of  Martin's  own  patients  recovered,  though  in 
one  resection  was  necessary. 
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CHAPTER  III. 

SURGERY  OF  THE  LIVER. 
Anomalies  of  Size,  Shape,  and  Position  of  the  Liver. 

These  may  be  congenital  or  acquired..  As  the  result  of  faulty 
development  the  liver  may  enter  the  thoracic  cavity,  may  lie 
immediately  beneath  the  skin  in  the  region  of  the  umbilicus 
(hepatomphalos),  may  form  part  of  the  contents  of  a  congenital 
umbilical  hernia;  or,  finally,  in  cases  of  transposition  of  the  viscera, 
may  be  located  on  the  left  side  of  the  body.  In  such  cases  the 
left  lobe  is  larger  than  the  right.  Other  congenital  anomalies 
consist  in  absence  of  one  or  more  of  the  ligaments;  variation  in  the 
size  of  the  lobes;  or  the  presence  of  accessory  lobes.  In  monsters 
the  liver  may  be  absent.  Linguiform  lobulation  of  the  right  lobe 
may  be  found  as  a  congenital  defect;  such  cases  are  mistaken  at 
times  for  the  acquired  condition  first  described  by  Riedel  (page  1 58) . 
Lobulation  or  other  change  in  the  configuration  of  the  entire 
organ  may  result  from  prenatal  syphilis,  tuberculosis,  or  hepatitis; 
though,  according  to  Kelly,  it  is  more  likely  that  these  conditions 
are  acquired  in  postnatal  life. 

Acquired  changes  in  the  form  of  the  Uver  are  found  frequently. 
It  is  a  plastic  organ,  and  whenever  there  is  prolonged  abnormal 
pressure  or  traction  on  the  liver  substance,  lasting  changes  in 
form  are  produced.  The  principle  cause  of  these  acquired  changes 
in  the  form  of  the  organ  is  found  in  the  pressure  exerted  by  a 
corset  or  band.  In  the  classical  monograph  of  Hertz  two  prin- 
cipal forms  of  the  so-called  "corset-liver"  are  described:  In  the 
first,  one  or  both  lobes  are  elongated  downward  in  the  form  of  a 
thin  apron,  which  may  lie  over  or  under  the  intestine;  and  the 
anterior  surface  of  the  liver  is  marked  by  a  transverse  depression 
(the  "corset-furrow"),  the  overlying  peritoneum  being  thickened 
and  fibrous.  In  the  second  form  the  upper  portion  of  the  liver 
is  much  thicker  than  the  lower.  The  posterior  surface  is  curved 
around  the  spinal  column  while  the  anterior  surface  conforms  to 
the  concavity  of  the  anterior  abdominal  wall.     The  transverse 
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corset-furrow  is  not  so  marked  as  in  the  first  type.     Mixed  types 
may  also  be  recognized. 

The  "corset-liver"  is  seen  much  more  frequently  in  women 
than  in  men,  although  the  latter  are  not  free  from  it.  The  change 
in  shape  is  due  to  pressure  atrophy  of  the  liver  substance,  followed 
by  the  formation  of  cicatricial  tissue.  The  degree  of  alteration 
in  shape,  and  the  depth  of  the  furrow  vary  considerably  in  differ- 
ent cases.     In  some  instances  continued  pressure  will  cause  atrophy 


Fig.  16. — Corset  Lher  from  a  Patient  ix  the  Episcopal  Hospital  Who 
Died  from  Peritoxitis  Due  to  Perforatiox  of  a  Carcixomatous  Ulcer  of 
THE  Stomach. 

of  practically  all  of  the  hepatic  tissue  in  the  furrow,  nothing  but 
a  hinge  of  fibrous  tissue  remaining;  while  in  others  there  will  be 
a  mere  indentation  on  the  convex  surface  of  an  otherwise  normal 
liver. 

The  "  corset-hver "  is  of  interest  to  the  surgeon  mainly  as  an 
astiological  factor  in  diseases  of  the  gall-bladder  and  bile-ducts. 
This  aspect  of  the  condition  was  discussed  at  page  88. 

Linguiform  lobulation  of  the  Kver  (Riedel's  lobe)  is  classified 
by  ]\Ioynihan,  Kehr,  Kelly  and  others  as  a  partial  hepatoptosis; 
it  was  so  graphically  described  by  Riedel  in  1888,  that  his  name  has 
become  inseparably  connected  with  the  condition.  It  had  been 
recognized  previously  and  its  true  significance  perceived  by  Terrier. 
The  right  lobe  is  the  usual  site  of  the  deformity  although  in  rare 
cases  the  quadrate,  or  even  left  lobe  of  the  liver  has  been  affected. 
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In  the  typical  case  there  is  no  ptosis  or  increased  mobilit}'  of  the 
liver,  but  a  simple  elongation  or  hypertrophy  of  one  section  of  the 
organ.  The  various  structures  holding  the  liver  in  place  are 
intact,  and  the  liver  maintains  its  normal  position  against  the 
diaphragm.  On  this  account  we  believe  the  term  ''partial  hep- 
atoptosis"  to  be  a  misnomer. 

Linguiform  lobulation  may  result  from  tight  lacing,  being  an 
extreme  degree  of  "corset-liver";  but  usually  it  is  due  to  drag  upon 
the  liver  by  a  distended  gall-bladder,  and  in  almost  all  cases  is 
associated  with  disease  of  that  viscus.  According  to  Kelly 
enlargement  of  the  gall-bladder  has  been  found  in  60  per  cent,  of 
all  cases  of  lobulation. 

A  Riedel's  lobe  varies  greatly  in  size  and  shape.  There  may  be 
a  scarcely  appreciable  elongation  downward  of  the  right  lobe,  or 
a  freely  movable,  distinctly  pedunculated  "wandering  lobe." 
In  the  latter  instance  the  pedicle  usually  is  attenuated,  being  little 
more  than  a  fibrous  cord  which  attaches  the  lobe  to  the  liver. 
Under  such  conditions  the  lobe  will  be  very  freely  movable. 
Riedel's  lobe  is  not  infrequently  the  seat  of  gummata,  of  abscess 
or  tumor. 

According  to  Harris,  Leue  in  a  total  of  3484  autopsies  found  a 
constricted  lobe  in  1.9  per  cent,  of  male  subjects  and  in  25.3  per 
cent,  of  female  subjects  over  sixteen  years  of  age. 

The  symptoms  of  linguiform  lobulation  usually  are  those  of  an 
associated  condition  in  the  gall-bladder.  There  may  be  tenderness 
and  pain,  as  a  result  of  congestion  of  the  anomalous  lobe;  or  the 
lobe  may  exist  for  years  without  producing  any  symptoms.  Dis- 
tortion of  the  duodenum  may  cause  dyspeptic  symptoms. 

Treatment. — This  consists  in  proper  treatment  of  any  biliary 
lesion  present.  Cholecystostomy  is  the  operation  of  choice;  the 
liver  usually  returns  to  its  normal  shape  after  this  operation. 
If  no  cause  can  be  found  to  account  for  the  development  of  the 
hnguiform  lobe,  it  may  be  excised,  or  sutured  to  the  anterior 
abdominal  wall. 

Hepatoptosis,  movable  liver  or  floating  liver  may  be  congenital 
or  acquired. 

Congenital  movable  liver  may  be  due  to  the  presence  of  a  meso- 
hepar,  as  in  the  case  reported  by  Clark  and  Dolley.  Their  patient 
was   a   female,    thirty-four  years   of   age,    and   unmarried.     Her 
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abdomen  was  markedly  asymmetric,  there  being  a  definite  bulging 
of  the  right  side  from  the  costal  margin  to  the  iliac  crest.  The 
lower  lobe  had  no  ligaments,  and  there  was  a  double  reflection  of 
the  peritoneum  from  the  upper  lobe  to  the  diaphragm,  producing 
a  true  meso-hepar,  which  measured  13  mm.  in  length.  Albu 
studied  ninety-four  infants  ranging  from  one  to  ten  days  old,  and 
found  visceral  ptosis  in  11  per  cent,  of  the  males  and  44  per  cent, 
of  the  females;  hepatoptosis  was  present  in  5  per  cent,  of  the  males 
and  in  9  per  cent,  of  the  females. 

Acquired  movable  liver,  which  was  first  noted  by  Heister  in 
1754  in  his  study  of  a  cadaver,  and  first  described  in  the  living 
subject  by  Cantani  in  1866,  is  not  a  very  rare  condition.  Clarke 
and  Dolley  have  found  reports  of  118  cases;  this  includes  those 
collected  by  Legg,  Faure,  Graham,  and  Ssaweljew.  Of  these, 
thirteen  were  in  men  and  103  in  women,  and  one  in  a  child.  Of 
the  women,  ninety-three  were  married  and  ten  single.  In  a  study 
of  3400  patients,  about  equally  divided  as  to  sex,  Albu  found 
visceral  ptosis  in  21  per  cent,  of  the  men  and  68  per  cent,  of  the 
women;  hepatoptosis  was  found  in  9  per  cent,  of  men  and  17  per 
cent,  of  women. 

The  liver  is  naturally  a  mobile  organ,  moving  upward  and 
downward  with  the  ordinary  respiratory  movements  and  also,  to 
a  slight  degree,  with  posture.  Normally,  the  liver  is  held  in 
position  by  the  inferior  vena  cava  and  the  hepatic  veins  which 
empty  into  it;  by  the  coronary  ligaments  and  their  cellulo-vascular 
bands;  by  the  fibrous  tissue  found  on  the  posterior  extra-peritoneal 
surfaces;  by  the  intra-abdominal  pressure  exerted  by  the  muscles 
of  the  abdominal  wall;  by  the  so-called  suspensory  ligaments;  and 
by  negative  intrathoracic  pressure.  Anything  which  decreases 
the  sustaining  powers  of  these  various  factors  or  markedly  in- 
creases the  amount  of  work  thrown  upon  them  may  be  a  factor  in 
causing  displacement  of  the  organ.  The  causes  may  be  divided 
into  the  following  classes:  (i)  traumatic;  (2)  conditions  producing 
increased  intra-abdominal  capacity,  such  as  repeated  pregnancies 
when  associated  with  pendulous  abdomen,  removal  of  tumors  or 
ascitic  fluid,  etc.;  (3)  structural  increase  in  the  size  of  the  liver,  or 
solid  growths  dragging  on  the  organ;  and  (4)  the  use  of  improperly 
fitting  corsets.  Downward  traction  may  be  exerted  by  an  abnor- 
mally   shortened  round  ligament.     Cheyne  believes  that  ''once 
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the  liver  is  displaced  downward  from  the  diaphragm,  it  is  sucked 
down  still  more  by  the  atmospheric  pressure  and  the  intestines 
pass  up  between  it  and  the  diaphragm."  When  Heister,  in  1754, 
found  a  movable  liver  at  autopsy,  he  advanced  the  theory  that 
the  development  of  the  condition  ''was  due  to  the  will  of  God  to 
prove  his  Omnipotent  power." 

Landau  divides  cases  of  hepatoptosis  into  three  grades  or 
degrees.  In  the  first  grade  there  is  moderate  descent  combined 
with  version,  either  anterior  or  posterior.  In  the  second,  there  is 
marked  descent  combined  with  lateral  displacement  toward  the 
right  and  version  either  anterior  or  posterior.  In  the  third  there 
is  displacement  directly  downward,  or  slightly  oblique,  with  the 
left  lobe  usually  palpable  in  the  abdominal  cavity.  The  liver  may 
also  be  displaced  upward,  with  rotation,  so  that  the  inferior  surface 
will  present  anteriorly. 

The  same  factors  which  cause  changes  in  the  position  of  the  liver 
frequently  have  a  similar  effect  on  the  other  organs  of  the  abdom- 
inal cavity.  In  consequence  of  this  a  general  splanchnoptosis 
usually  is  associated  with  movable  liver.  T.  R.  Brown  quotes 
Glenard  as  having  foand,  in  a  study  of  13 10  patients,  fifty-one 
cases  of  hepatoptosis,  thirty-two  of  which  were  associated  with 
movable  kidney. 

Temporary  displacement  of  the  liver  must  not  be  confounded 
with  movable  liver,  although  the  latter  condition  may  be  estab- 
lished ultimately.  Such  temporary  displacement  not  infrequently 
is  produced  by  pressure  from  pathological  lesions  distinct  from 
the  liver.  Pressure  may  be  exerted  in  a  downward  direction  by 
intrathoracic  conditions  such  as  pleurisy  with  exudate,  empyema, 
hydro  thorax,  or  emphysema;  by  tumors  or  abcesses  of  the  lungs 
or  mediastinum;  or  by  pathological  changes  between  the  diaphragm 
and  the  liver,  such  as  subphrenic  abscesses.  Upward  displace- 
ment may  result  from  disease  of  the  abdominal  organs,  especially 
when  associated  with  ascites.  A  traumatic  opening  through  the 
diaphragm  may  allow  the  liver  to  become  involved  in  a  dia- 
phragmatic hernia.  The  resulting  degree  of  mobility  of  the  liver, 
after  the  subsidence  of  these  various  affections,  will  be  modified 
by  the  extent  and  duration  of  the  pressure  exerted  and  by  the 
strength  and  abundance  of  the  resulting  adhesions. 

The  symptoms  of  movable  liver  are  rather  vague.     In  many 
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cases  the  symptoms  presented  by  the  displaced  hver  are  over- 
shadowed by  those  of  the  diseases  causing  the  trouble.  In  all  of 
these  cases  the  displaced  liver  is  of  secondary  importance.  In 
movable  liver  pain  frequently  will  be  the  first  symptom  noticed. 
This  pain  may  begin  as  the  result  of  any  jarring  movement  of  the 
body,  or  anything  causing  a  sudden  spasmodic  contraction  of 
the  diaphragm.  The  pain  may  be  noticed  first  after  jumping, 
sneezing,  coughing,  etc  Later,  paroxysms  of  pain  may  occur 
without  any  known  cause.  The  pain  is  most  commonly  felt  in 
the  right  hypochondrium  and  epigastrium  but  it  may  radiate 
to  the  right  shoulder  or  to  the  right  flank.  The  pain  is  relieved 
almost  immediately  by  replacement  of  the  hver  in  its  normal 
position.  Pressure  on  the  liver,  when  ptosed,  causes  peculiar 
sensations  in  various  parts  of  the  body,  especially  in  the  arms  and 
shoulders.  Digestive  symptoms  vary.  Usually  symptoms  of 
gastric  dyspepsia  are  present;  especially  flatulence,  discomfort 
during  the  period  of  digestion,  vague  pains  in  the  epigastrium  and 
often  throughout  the  intestinal  tract,  headache,  insomnia,  etc. 
There  is  a  feeling  of  weight  and  heaviness  in  the  epigastrium  and 
hepatic  region.  Sometimes  there  may  be  found  also  ascites, 
polyuria,  hemorrhoids,  jaundice,  recurring  hemorrhages  from  the 
stomach  and  oedema  of  the  lower  limbs.  A  caput  medusa;  may  be 
found  as  a  result  of  traction  on  the  vena  cava.  As  a  rule,  there  is 
no  marked  disturbance  of  the  normal  bihary  activity,  though  gall- 
stones often  are  present. 

The  diagnosis  of  hepatoptosis  is  based  on  the  symptoms  men- 
tioned, together  with  a  demonstration  of  the  displacement.  The 
proptosed  liver  will  be  recognized  as  a  large  tumor  in  the  abdomen, 
of  the  size  and  consistency  of  the  liver;  usually  it  is  to  the  right 
of  the  umbilicus,  and  often  a  distinct  notch  can  be  felt.  The  tumor 
may  be  partly  replaced  toward  its  normal  position  where  it  will 
remain  while  the  patient  is  recumbent.  When  it  is  displaced, 
percussion  of  the  normal  site  of  the  hver  will  give  a  tympanitic 
note  rather  than  the  usual  dull  or  flat  liver  note,  and  the  pulmonary 
resonance  posteriorly  will  merge  with  intestinal  resonance.  It 
may  be  distinguished  from  a  movable  or  enlarged  kidney  by  the 
absence  of  urinary  symptoms;  by  observing  that  the  liver  moves 
during  respiration;  that  it  lies  in  front  of  the  colon,  not  behind  it; 
and  by  attention  to  the  changes  in  the  percussion  note  in  the  nor- 
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mal  hepatic  area,  to  which  attention  already  has  been  directed. 
Fluoroscopic  examination  should  be  made  or  an  x-ray  photo- 
graph should  be  obtained  for  confirmatory  evidence. 

The  treatment  is  palliative  or  operative.  Palliative  treat?nent 
consists  in  the  application  of  a  well-fitting  binder  or  abdominal 
bandage  which  will  retain  the  organ  in  its  normal  site  after  it  has 
been  replaced  by  manipulation.  The  pressure  should  always 
be  from  below  upward,  the  intestines  being  pushed  upward  to 
act  as  a  cushion  on  which  the  liver  may  rest.  ]\Ioynihan  thinks 
the  inflatable  pad  of  Byron  Robinson  the  best  apparatus  for  this 
purpose. 

Operative  treatment  consists  in  retaining  the  liver  in  its  normal 
position  by  one  of  the  numerous  methods  of  hepatopexy  that 
have  been  de\dsed.  In  replacing  the  Uver  the  organ  should  be 
rotated  backward  and  to  the  right,  and  pushed  well  up  against 
the  diaphragm,  after  examination  of  the  space  between  the 
Hver  and  diaphragm  has  shown  that  no  coil  of  intestine  lies 
between. 

The  first  operation  of  hepatopexy  was  performed  by  Gerard- 
Marchant  in  1891.  He  sutured  the  anterior  edge  of  the  liver  to 
the  costal  margin  with  silk.  Pean  held  the  liver  in  its  normal  site 
by  first  making  a  transverse  abdominal  incision,  replacing  the 
liver,  and  then  making  a  barrier  below  it  by  suturing  the  anterior 
and  posterior  layers  of  parietal  peritoneum  together  transversely. 
Franke  united  the  anterior  margin  of  the  liver,  vdih  the  ex- 
ception of  the  portion  near  the  gall-bladder,  to  the  costal  margin 
and  then  placed  gauze  between  the  upper  surface  of  the  hver  and 
the  diaphragm.  The  gauze  was  allowed  to  remain  in  place  for 
eight  days.  Its  removal  was  followed  by  the  formation  of  strong 
adhesions  between  the  liver  and  diaphragm.  Moynihan  advo- 
cates the  same  line  of  procedure,  with  the  addition  of  gauze  packing 
placed  below  the  right  lobe  of  the  liver.  Cheyne  sponges  the 
upper  surface  of  the  liver  with  undiluted  carbolic  acid.  He  also 
recommends  division  of  the  round  ligament  when  that  structure 
seems  too  short.  In  all  forms  of  operation  the  patient  must  re- 
main on  the  back  in  bed  for  at  least  four  weeks,  at  absolute  rest. 
Elevation  of  the  foot  of  the  bed  a  few  inches  will  also  aid  in  over- 
coming any  tendency  of  the  liver  to  prolapse  during  the  forma- 
tion of  strong  adhesions.     For  some  months  after  operation  a 
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well-fitting  abdominal  belt  or  binder  should  be  worn,  and  all  vio- 
lent efforts  should  be  carefully  avoided. 
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Abscess  of  the  Liver 

Abscess  of  the  liver  (suppurative  hepatitis)  may  be  classified 
in  various  ways:  as  single  or  multiple;  as  tropical  (amoebic)  or 
non-tropical;  as  primary  (traumatic)  or  secondary;  according  to 
the  character  of  the  infecting  micro-organism;  or  according  to  its 
location,  the  "anatomical"  classification.  Kelly  gives  Cantlie's 
anatomical  classification  as  follows:  "(i)  Suprahepatic  abscess, 
a  collection  of  pus  between  the  layers  of  the  broad  (coronary) 
ligament  of  the  liver,  bounded  above  by  the  diaphragm  and  below 
by  the  liver  where  it  is  destitute  of  peritoneal  covering.  This 
form  of  abscess  is  due  to  inflammation  of  the  lymphatic  vessels 
of  the  upper  surface  of  the  liver  and  is  independent  of  dysentery 
and  other  intestinal  lesions.  (2)  Intrahepatic  abscess,  a  collec- 
tion of  pus  within  the  liver  substance,  which  comprises  the  great 
majority  of  cases.     (3)  Subhepatic  abscess,  a  collection  of  pus 


Abscess  of  the  Liver  165 

beneath  the  under  surface  of  the  liver  and  peritoneum,  i:)ointing 
in  the  epigastrium  and  due  to  lymphangeitis  in  the  subhepatic 
region." 

Probably  the  best  classification  is  that  which  recognizes 
I.  Traumatic  abscess,  in  which  there  is  a  wound  or  contusion  of 
the  liver  substance  followed  by  infection  from  the  exterior  or  from 
the  blood.  2.  Pyaemic  (embolic)  abscess,  in  which  infection 
reaches  the  liver  by  means  of  infected  emboli,  through  extension 
of  suppurative  processes  adjacent  to  the  liver,  by  direct  infection, 
etc.  3.  Amoebic  (tropical)  abscess,  in  which  the  amoeba  coli  is 
the  chief  aetiological  factor.  Rarer  forms  of  abscess  in  which  the 
liver  becomes  honey-combed  with  cavities  containing  pus  and 
varying  in  size  from  a  pea  to  a  walnut,  sometimes  larger,  are  due 
to  tuberculosis,  or  actinomycosis.  Suppuration  also  frequently 
occurs  in  an  hydatid  cyst  (page  189). 

etiology.  Predisposing  Causes. — Traumatic  abscess,  as  its 
name  implies  always  is  preceded  by  a  wound  or  contusion  involv- 
ing the  integrity  of  the  liver  cells.  In  cases  of  penetrating  wound, 
by  stab  or  gunshot  injury,  or  when  the  liver  is  punctured  by  the 
fragment  of  a  rib  in  compound  fracture,  the  infection  is  admitted 
from  without.  In  cases  of  contusion,  or  subscapsular  rupture  of 
the  liver,  the  haematoma  which  forms  may  be  converted  into  an 
abscess  by  infection  through  the  blood,  or  lymphatics,  or  even 
through  the  biliary  tract  (page  170).  PycBmic  abscess  may  have 
as  a  predisposing  cause  any  suppurative,  infectious,  or  parasitic 
condition  in  any  portion  of  the  body.  Especially  frequent  are 
lesions  in  the  distribution  of  the  portal  vein,  such  as  appendicitis 
or  typhoid  fever. 

Melchior  gives  the  following  figures  showing  the  frequency 
with  which  typhoid  fever  is  complicated  by  hepatic  abscess. 

,  Cases  OF  LrvEE.   Cases  of  Ty-      Percentage. 

Author.  ,  ^ 

Abscess.  phoid  Fever. 

Holscher 12  2000  o .  6 

Horton-Smith 2  ....  0.58 

Piorkowsky 2  1229  0.16 

Vierhuffs 3  1186  0.25 

Berg o  1662  .... 

The    hepatic    abscess    usually     develops    during    convalescence 
from  typhoid  fever,  but  a  year  has  elapsed  in  some  cases.     The 
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average  fever-free  interval  is  fourteen  days — the  period  between 
defervescence  from  typhoid  fever  and  the  development  of  symp- 
toms from  the  hepatic  abscess.  The  infection  may  reach  the  hver 
through  the  bile-ducts,  through  the  systemic  circulation,  or  by 
way  of  the  portal  vein.  Four  cases,  all  fatal,  followed  appendicitis 
of  typhoidal  origin.  Alelchior  collects  records  of  twenty-five  cases, 
in  nine  of  which  no  operation  was  done.  Of  these  nine  patients 
only  two  recovered,  the  abscess  in  the  first  case  (1869)  discharging 
spontaneously  through  the  lung,  and  that  of  the  second  patient 
(1875)  rupturing  through  the  bowels.  In  four  cases  no  formal 
operation  was  done,  the  abscess  merely  being  punctured;  all  of 
these  patients  died.  Of  twelve  patients  in  whom  the  abscess  was 
treated  by  incision,  in  the  ordinary  way,  only  two  died,  a  mortality 
of  17  per  cent.  This  clearly  demonstrates  that  the  proper  treat- 
ment of  hepatic  abscess  in  typhoid  fever  is  by  operation,  according 
to  the  usual  technique  (Chapter  IX) . 

As  regards  hepatic  abscess  of  appendicular  origin,  it  usually 
has  been  taught  that  the  foci  of  suppuration  in  the  liver  are 
multiple  and  widespread;  and  there  is  no  doubt  that  this  is  so  in 
most  cases,  and  that  the  condition  is  exceedingly  fatal.  Person- 
ally we  never  have  seen  recovery  occur  in  a  case  of  hepatic  abscess 
secondary  to  appendicitis;  but  such  cases  have  been  reported  in 
a  few  instances.  Quenu  and  JMathieu,  in  their  recent  admirable 
study  of  this  question,  note  that  although  foci  of  suppuration  in 
almost  all  these  cases  are  multiple,  yet  that  some  patients  have  had 
only  one  or  at  most  two  solitary  abscesses,  and  that  in  other  cases 
the  abscesses,  even  if  multiple,  are  closely  congregated  in  the  right 
lobe  of  the  liver,  and  should  be  amenable  to  operative  treatment. 
Loison,  in  1900,  reported  twelve  such  cases,  all  the  patients  hav- 
ing died  without  operation  because  the  possibility  of  cure  by  opera- 
tion was  not  recognized.  Loison  reported  one  patient  under  his 
own  care,  whose  fife  was  saved  by  timely  operation,  and  he  says 
that  Korte  in  1892  also  had  one  patient  who  recovered  after  oper- 
ation. We  are  inclined,  however,  to  agree  with  Tufiier,  who  in 
the  discussion  which  followed  the  reading  of  Loison's  report  said 
(1.  c,  page  669)  that  to  him  the  diagnosis  in  Loison's  patient 
seemed  uncertain;  it  might  have  been  a  case  of  subphrenic  abscess 
following  appendicitis.  Quenu  and  Mathieu  collected  records  of 
fourteen  operations  for  this  compHcation  of  appendicitis,  with  only 
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two  deaths.  The  cases  suitable  for  surgical  intervention  are  not 
those  presenting  the  usual  picture  of  diffuse  suppurative  hepatitis 
or  pylephlebitis  closely  following  the  attack  of  appendicitis,  but 
those  in  which  the  symptoms  of  liver  abscess  develop  after  a  free 
interval,  and  in  which  the  physical  signs  indicate  that  a  single 
abscess  may  be  present.  The  operative  methods  in  these  cases  are 
the  same  as  in  cases  of  tropical  abscess  of  the  liver  (Chapter  IX). 

Abscesses  as  a  result  of  suppurative  processes  in  the  structures 
adjacent  to  the  liver  are  not  common.  They  may  follow  acute 
empyema  of  the  gall-bladder,  perforation  occurring  through  the 
portion  of  that  viscus  which  is  in  contact  with  the  liver  substance, 
involvement  of  the  liver  and  subsequent  abscess  formation  re- 
sulting (Case  history,  D.  E.,  page  73).  Direct  extension  from  dis- 
eased conditions  of  the  pylorus  and  pancreas,  after  the  formation 
of  adhesions  binding  these  structures  to  the  liver,  may  result  in 
infection  and  abscess  formation  in  the  liver;  but  this  is  rare.  Liver 
abscess  due  to  suppurative  cholangeitis  almost  invariably  is  mul- 
tiple and  a  sequel  of  lesions  of  the  biliary  apparatus.  Theoretically 
it  is  possible  for  such  intestinal  affections  as  typhoid  fever,  gastro- 
duodenitis,  duodenal  ulcer,  etc.,  to  infect  the  bile-ducts  by  conti- 
nuity of  structure,  but  in  almost  all  such  cases  it  is  quite  evident 
that  the  foci  of  suppuration  in  the  liver  are  due  to  septic  emboli 
received  through  the  portal  system  or  by  way  of  the  systemic 
circulation,  as  in  pyaemia. 

Liver  abscess  has  been  known  to  follow  influenza,  yellow  fever 
and  many  other  infectious  diseases.  Suppurative  venous  throm- 
bosis with  the  production  of  septic  emboli  and  abscess  of  the  liver 
may  follow  almost  any  infective  process  in  the  body  either  by  way 
of  the  portal  or  the  systemic  circulation.  These  predisposing 
causes  have  been  well  summarized  by  Munro,  as  follows :  "Malaria, 
infections  of  the  thoracic  organs  or  of  the  umbilicus,  pyaemia 
arising  from  various  infections  of  any  portion  of  the  body, 
anthrax,  ulcers  of  the  intestinal  tract,  pehdc  infections,  splenic 
abscess,  abscess  of  the  mesenteric  lymph-nodes,  infections  of  the 
biliary  tract  and  pancreas,  from  peritonitis,  echinococcus,  infec- 
tion after  haemorrhoidal  operations,  etc." 

McWilliams  in  an  analysis  of  sixteen  cases  of  abscess  of  the 
liver  found  that  ten  of  them  exhibited  no  apparent  or  e\'ident 
aetiological  factor. 
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Climate — Climate  plays  a  very  important  part  as  a  predis- 
posing cause  of  amoebic,  or  tropical,  abscess.  It  is  a  change  of 
climate,  however,  rather  than  the  climate  itself  which  is  the  im- 
portant factor.  Tropical  dysentery,  which  is  so  frequently  the 
forerunner  of  abscess  of  the  liver,  occurs  most  frequently  among 
those  who  go  to  the  tropics  from  a  temperate  climate ;  and  especi- 
ally among  those  who  do  not  conform  to  the  diet  and  customs  of 
the  tropics.  Herrick,  from  a  study  of  abscess  of  the  liver  in  the 
Panama  Canal  Zone,  estimates  that  the  white  man  from  the 
United  States  is  the  most  susceptible  of  all  laborers,  and  that  the 
colored  employees  from  the  islands  are  the  least  susceptible. 
He  found  one  case  in  every  1178  whites  from  the  United  States; 
one  case  in  every  2240  whites  from  Europe;  and  one  case  in  every 
3722  colored  employees.  Kieffer  studied  thirty- three  cases  of  liver 
abscess  among  the  soldiers  in  the  Philippines,  and  found  a  history 
of  dysentery  in  each;  among  twenty-five  cases  of  abscess  among 
the  natives  and  civilians  there  was  a  history  of  dysentery  in  twenty- 
two.  Kieffer  concluded  from  his  investigations  that  20  to  25 
per  cent,  of  the  cases  of  severe  amoebic  dysentery  result  in  liver 
.  abscess;  and  that  85  per  cent,  of  tropical  abscesses  are  due  to  the 
amoeba. 

The  frequency  of  tropical  abscess  as  a  result  of  dysentery 
varies  with  the  statistics  of  diff'erent  countries.  In  India,  about 
35  per  cent,  of  the  soldiers  who  died  from  dysentery  had  pus  in 
the  liver,  w^hile  Rhoads  found  liver  abscess  in  less  than  5  per  cent, 
of  the  patients  in  the  Philippines  who  suffered  from  dysentery. 
Rhoads  believes  that  all  cases  of  amoebic  abscess  of  the  liver 
have  been  preceded  by  a  dysenteric  ulceration  of  the  intestine. 
In  those  cases  where  causal  relation  cannot  be  determined,  Rhoads 
believes  the  symptoms  of  dysentery  were  so  slight  that  the  patient 
forgot  all  about  them,  or  that  the  ulcerations  were  slight  and 
that  the  condition  ran  a  latent  course  without  the  production  of 
marked   symptoms. 

Coffin  found  1523  cases  of  dysentery  among  10,603  patients 
treated  in  the  United  States  Army  Division  Hospital  in  Manila 
in  three  and  one-half  years.  Of  these,  859  were  of  the  amoebic 
type;  236  were  of  the  catarrhal  type;  and  in  428  cases  the  type  was 
not  noted.     The  majority  of  cases  were  sent  home  invalided,  in 
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from  one  to  eight  weeks,  this  fact  accounting  for  the  smaU  number 
of  hver  abscesses  found,  thirty-four. 

The  disease  is  particularly  prevalent  in  the  Philippine  Islands, 
India,  and  Egypt. 

Exciting  Causes. — All  abscesses  of  the  liver  are  the  result  of 
bacterial  or  parasitic  invasion.  Foreign  bodies,  such  as  fish- 
bones, pieces  of  straw,  etc.,  have  been  found  in  the  contents  of  the 
abscess  ca\'ity,  but  it  is  probable  that  the  abscess  resulted  from 
the  presence  of  micro-organisms  and  was  not  caused  by  the  foreign 
body  alone.  Coccidia  and  the  ray  fungus  of  actinomycosis  have 
been  underlying  factors;  in  rare  instances  the  bacillus  of  tuber- 
culosis may  act  as  the  direct  causative  factor. 

Bacteria  may  gain  entrance  to  the  liver  through  a  wound  com- 
municating with  the  exterior  of  the  body;  through  extension  of 
suppurating  conditions  in  the  adjacent  structures;  through  the 
portal  vein,  the  hepatic  artery,  the  hepatic  vein,  or  the  lymphatics 
from  adjacent  or  far  distant  points  of  infection;  or  through  the 
biliary  passages.  The  most  frequent  pathway  of  entrance  is 
through  the  portal  vein,  the  radicals  of  which  carry  the  infection 
from  more  or  less  distant  foci.  In  other  than  tropical  climes  the 
most  frequent  source  of  infection  is  found  in  disease  of  the  appen- 
dix; in  tropical  countries  the  infection  most  frequently  is  a  sequel 
of  dysentery. 

The  micro-organisms  which  are  found  most  frequently  in  liver 
abscesses  are  the  Amoeba  coli,  the  B.  coli,  the  B.  pyocyaneus, 
the  B.  dysenteriae,  the  D.  pneumoniae,  the  Actinomyces  bo\'i, 
the  S.  pyogenes  aureus  and  albus,  and  the  B.  typhosus. 

Pathology. — Liver  abscess  may  be  solitary  or  multiple.  Trau- 
matic abscesses  usually  are  single;  pyasmic  (embolic)  abscesses 
usually  are  multiple;  amoebic  (tropical)  abscesses  usually  are 
single ;  tuberculous  abscesses  usually  are  multiple.  Zancarol  found 
multiple  abscesses  in  38  per  cent,  of  211  cases;  Jimenez,  in  6  per 
cent,  of  297  cases.  The  majority  of  abscesses  develop  in  the 
right  lobe  of  the  liver,  and  usually  are  nearer  the  convex  than  the 
concave  surface.  They  vary  greatly  in  size,  from  minute  foci  to 
collections  of  pus  that  may  occupy  the  greater  part  of  the  entire 
organ. 

The  pathological  changes  found  in  the  liver  vary  with  the 
underlying  astiological  factors  causing  the  abscess.     The  contents 
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of  the  abscess  may  vary  in  color  from  yellow  to  green  or  brown; 
in  almost  all  cases  microscopical  study  reveals  the  presence  of 
bacteria  in  addition  to  liver  cells  and  detritus,  which  are  always 
present.  The  bacteria  usually  found  are  streptococci,  staphylo- 
cocci and  colon  bacilli.  The  walls  of  the  abscess  cavity  are 
irregular  and  are  composed  of  infiltrated  liver  substance. 

Traumatic  abscess  always  is  septic.  When  there  is  a  subpari- 
etal  injury,  the  bacteria  of  suppuration  may  be  introduced  into 
the  devitalized  portion  of  the  liver  either  through  the  bile-chan- 
nels, the  portal  vein,  the  hepatic  artery  or  the  hepatic  veins,  or 
directly  from  the  liver  substance  where  there  has  been  previous 
disease  of  the  organ.  When  there  is  an  external  communication 
with  the  liver  the  germs  of  suppuration  usually  are  introduced 
through  this  channel,  frequently  as  a  result  of  unnecessary 
probing  and  examination  of  the  w^ound.  The  site  of  an  abscess 
following  trauma  is  determined  by  the  site  of  the  injury.  The 
size  varies  with  the  extent  of  the  injury  and  the  severity  of  the 
infecting  micro-organism. 

In  embolic  or  pycemic  abscesses,  which  comprise  those  usually 
seen  in  temperate  climes,  the  process  is  somewhat  different  from 
that  found  in  the  traumatic  abscess.  Emboli  carrying  germs, 
lodge  in  one  or  more  of  the  terminations  of  the  portal  vein,  with 
resulting  congestion,  liquefaction  and  purulent  degeneration  of 
the  liver  substance.  In  many  instances  the  emboli  may  be  carried 
to  the  liver  through  the  hepatic  artery,  the  emboU  passing  through 
the  capillaries  of  the  lung,  entering  the  left  side  of  the  heart,  and 
then  being  carried  with  the  arterial  stream  to  the  Uver  or  other 
organs  where  abscesses  are  formed.  It  is  probable  that  actual  em- 
boli do  not  pass  through  the  pulmonary  capillaries,  but  that  clumps 
of  bacteria  are  carried  into  the  systemic  circulation,  and  that  these, 
when  they  are  arrested  in  the  next  set  of  capillaries,  there  induce 
thrombosis  and  suppuration. 

Pyaemic  (embolic)  abscesses  usually  are  multiple  and  may 
occupy  any  portion  of  the  liver  substance,  although  they  are  found 
most  frequently  in  the  right  lobe.  They  generally  are  near  the 
surface  of  the  Hver  and  vary  in  size  from  minute  foci  of  suppura- 
tion to  masses  the  size  of  an  entire  lobe.  Small  foci  frequently 
coalesce  to  form  large  abscesses.  Microscopical  examination  of 
the  contents  of  embolic  abscesses  shows  the  presence  of  active 
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bacteria  in  all  instances.  The  liver  substance  surrounding  the 
suppurating  process  always  shows  inflammatory  changes. 

In  the  tropical  or  amcebic  liver  abscess,  the  destructive  process 
begins  in  the  hepatic  cells,  according  to  Ewald.  This  process 
sometimes  begins  immediately  after  the  onset  of  amoebic  dysen- 
tery; but  in  most  cases  weeks,  months,  or  even  years  elapse  before 
the  destructive  process  is  manifest.  Musgrave  and  Clegg  have 
established  the  fact  that  amoebae  are  amenable  to  changes  in 
environment  and  that  the  power  to  propagate  in  temperate  climes 
depends  on  the  similarity  to  the  old  environment,  and  possibly 
on  their  ability  to  produce  lesions  in  the  tissues.  The  develop- 
ment of  the  abscess  may  be  very  slow. 

Purulent  softening  causes  coalescence  of  adjacent  acini  until 
the  destructive  process  may  involve  an  entire  lobe  of  the  liver. 
The  abscesses  are  solitary  in  about  60  per  cent,  of  the  cases,  and 
are  most  frequently  found  in  the  right  lobe.  Among  240  cases 
studied  by  Waring,  the  right  lobe  was  affected  in  163.  Rouis, 
in  an  analysis  of  156  cases,  found  the  abscess  in  the  right  lobe  in 
122;  and  Musgrave  and  Clegg  found  the  right  lobe  involved  in 
95  per  cent,  of  their  cases.  Langenbuch  explains  this  preference 
for  the  right  lobe  by  the  distribution  of  the  branches  of  the  portal 
vein.  The  branch  going  to  the  right  lobe  is  larger  than  that  to 
the  left,  and  runs  parallel  to  the  course  of  the  vein,  while  that  to 
the  left  lobe  runs  at  right  angles.  The  separate  currents  in  the 
portal  vein  were  alluded  to  in  Vol.  I  (page  45) ;  the  fact  that  most 
of  the  usual  foci  of  infection  are  in  the  area  which  drains  into  the 
right  lobe  is  another  reason  for  the  frequency  with  which  this 
portion  of  the  liver  is  affected. 

When  the  abscess  is  within  the  right  lobe  the  liver  may  be 
normal  on  inspection  even  if  the  abscess  is  large.  Distinct  eleva- 
tion will  be  noticed  as  the  abscess  nears  the  surface.  Peritoneal 
irritation  usually  is  followed  by  the  formation  of  adhesions 
between  the  liver  and  the  abdominal  wall,  the  adjacent  viscera, 
or  the  diaphragm.  In  many  cases  some  evidences  of  pleuritis 
are  found. 

Amoebic  abscesses  vary  in  size  from  minute  foci  of  pus  to  a  col- 
lection the  size  of  the  liver  itself;  almost  the  entire  liver  may  be 
converted  into  a  sac,  and  as  much  as  8000  c.c.  have  been  removed 
from  such  a  sac. 
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The  contents  of  the  amoebic  abscess  vary  with  the  duration 
of  the  infection  and  with  the  extent  of  the  destructive  process. 
The  consistency  varies  from  fluid  to  gelatinous.  The  color  usually 
is  brown.  As  a  rule,  bile  is  not  a  constituent  of  the  abscess,  the 
contents  being  composed  almost  exclusively  of  liver  cells  and 
detritus.  In  cases  of  very  long  duration,  yellow  pus  may  be 
found. 

IMicroscopical  examination  usually  reveals  amoebae,  especially 
in  specimens  obtained  from  the  walls  of  the  abscess.  Bacteria 
are  not  present  as  a  rule.  Kieffer  was  able  to  demonstrate  neither 
bacteria  nor  amoebas  in  20  per  cent,  of  his  cases;  in  60  per  cent, 
bacteria  were  present  at  the  time  of  his  examination.  The 
amoebce  are  demonstrable  in  the  majority  of  cases,  although  it  may 
be  necessary  to  w^ait  until  there  has  been  a  discharge  from  the 
wound  for  three  or  four  days  before  they  can  be  found. 

The  wall  of  the  abscess  consists  of  liver  substance  which  is 
soft  and  irregular  and  exhibits  masses  of  necrotic  liver  tissue. 
Surrounding  the  abscess  wall  may  be  found  areas  of  necrosis 
which  usually  do  not  present  signs  of  suppuration. 

S3miptomatology. — The  symptoms  of  abscess  of  the  liver  vary 
with  the  nature  and  severity  of  the  preexisting  condition,  with 
the  pathway  of  infection,  and  with  the  nature  and  \drulence  of 
the  infecting  micro-organism.  In  a  great  many  instances,  the 
.symptoms  are  overshadowed  by  those  of  a  coexisting  inflammatory 
disease,  especially  of  the  biliary  tract.  In  other  instances  the  ab- 
scess is  latent,  giving  rise  to  no  symptoms,  and  being  found  un- 
expectedly at  autopsy. 

In  traumatic  abscess  there  usually  is  pain  in  the  liver  region 
which  is  markedly  increased  by  pressure.  Change  of  position 
will  often  cause  increase  in  pain.  If  the  abscess  be  located  in 
the  upper  part  of  the  right  lobe  pain  will  often  be  referred  to  the 
shoulder,  a  small  branch  of  the  phrenic  nerve  conveying  the  im- 
pulse of  irritation  to  the  nerve  to  the  subclavius  muscle  (Brad- 
shaw).  A  palpable  friction  rub  may  be  elicited  in  some  cases 
where  perihepatitis  is  present.  If  there  is  involvement  of,  or 
pressure  upon,  the  biliary  ducts,  jaundice  will  be  present.  The 
Hver  usually  is  enlarged,  more  or  less  irregular  in  outline,  and  a 
fluctuating  mass  possibly  may  be  detected.  Chills,  fever,  sweat- 
ing, and  a  high  leukocytosis  generally  are  present.     If  an  external 
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wound  allows  the  discharge  of  pus,  hepatic  cells  will  be  found  in 
the  pus  or  in  the  scrapings. 

In  pycBmic  {embolic)  abscess  the  symptoms  may  be  entirely 
overshadowed,  as  pointed  out  by  Kelly,  by  the  symptoms  of  the 
primary  disorder.  As  a  rule  the  hepatic  symptoms,  if  any  are 
noticed,  develop  while  the  primary  affection,  such  as  appendicitis, 
is  still  active.  When  the  liver  complication  remains  latent  for 
a  time,  as  sometimes  is  the  case  according  to  Quenu  and  Mathieu 
when  the  infection  follows  acute  appendicitis,  the  symptoms  may 
not  become  evident  until  weeks  after  the  entire  disappearance  of 
all  appendiceal  symptoms  (page  166).  In  these  cases  the  general 
condition  of  the  patient  may  not  be  satisfactory  and  possibly 
there  maybe  a  persistent  pallor  w-ith  emaciation,  but  a  compara- 
tively long  free  interval  will  elapse  before  the  symptoms  of  acute 
suppurative  hepatitis  assert  themselves.  In  such  cases  the  course 
resembles  that  seen  in  amoebic  abscess.  In  the  usual  type  of 
case,  the  most  significant  local  symptoms  are  pain  in  the  hepatic 
region,  often  referred  to  the  right  shoulder,  and  tenderness  of  the 
liver  with  enlargement  of  that  organ.  The  general  symptoms 
consist  of  chills,  sweats,  fever  of  the  remittent  type,  and  a  marked 
increase  in  the  leukocytes. 

The  following  case  well  illustrates  the  difficulties  of  diagnosis, 
the  exceedingly  fatal  prognosis,  and  the  uncertainty  as  to  the 
pathogenesis  in  many  cases  of  dift'use  suppurative  hepatitis. 

B.  H.,  female,  aged  fifty-four,  admitted  to  the  German  Hospital  Feb- 
ruary 20,  191 2,  complaining  of  pain  in  tlie  upper  right  side  of  the  abdomen. 
Family  history  negative.  Had  typhoid  fever  twelve  years  ago.  Present 
illness  began  three  weeks  prior  to  admission  when  she  became  chilled  from 
exposure  and  was  confined  to  bed  for  a  few  days.  Then  noticed  fullness  of 
upper  abdomen  and  had  great  eructations  of  gas.  This  was  followed  by 
severe  pain  in  upper  right  quadrant  of  the  abdomen  which  lasted  half  the 
night  and  left  the  abdominal  muscles  very  sore  and  stiff.  First  noticed 
jaundice  one  week  prior  to  admission.  The  attack  of  pain  was  accompanied 
and  followed  by  nausea  and  vomiting,  high-colored,  scanty  urine,  and 
"clay-colored"  stools. 

On  admission  patient  seemed  profoundly  septic.  Temperature  was  102.6°, 
pulse  no,  and  respiration  thirty-two.  The  abdominal  muscles  were  rigid, 
especially  marked  in  the  upper  right  quadrant,  marked  tenderness  above 
and  to  the  right  side  of  the  umbilicus,  with  greatest  tenderness  along  the 
costal  margins.  Liver  dullness  extended  below  the  costal  margin.  Lower 
abdomen  negative. 


174  Surgery  of  the  Liver  174 

Blood  Examination,  February  21,  1912. — Hb.,  66  per  cent.;  R.  B.  C, 
3,930,000;  W.  B.  C,  25,000;  Polys.,  94.5  per  cent;  Lymph.,  5.5  per  cent. 
Coagulation  time,  twelve  minutes. 

February  24,  1912:  Hb.,  60  per  cent.;  R.  B.  C,  3,390,000;  W.  B.  C, 
33,600;  Polys.,  93  per  cent..  Lymph.,  6.5  per  cent..  Trans.,  5  per  cent.  Coagu- 
lation time  fifteen  minutes. 

February  26,  1912:  Hb.,  52  per  cent.;  R.  B.  C,  3,180,000;  W.  B.  C. 
70,700;  Polys.  87.5  per  cent.,  Lymph.,  12.5  per  cent. 

Day  after  admission  the  liver  seemed  to  be  enlarged  and  very  tender. 
Lymphangeitis  marked.  Patient  grew  progressively  worse  and  died  six  days 
after  admission. 

Autopsy. — Gall-bladder  thickened  and  inflamed,  containing  gall-stones 
and  pus.  The  cystic  duct  was  thickened  and  obstructed.  There  was  stenosis 
of  the  common  duct.  The  lymphatic  nodes  were  enlarged.  The  liver  was 
riddled  with  small  foci  of  pus.  Duodenum,  stomach  and  other  abdominal 
viscera  negative,  except  for  a  few  adhesions  between  the  gall-bladder  and 
the  duodenum.  It  remains  uncertain  whether  this  case  should  be  classed 
as  one  of  suppurative  cholangeitis  or  pylephlebitis. 

Through  the  courtesy  of  Dr.  Homer  C.  Bloom,  with  whom  I 
was  associated,  I  am  able  to  report  the  following  case: 

E.  B.,  fifty-three  years  of  age;  native  of  France;  had  had  frequent 
attacks  of  what  he  said  his  doctors  called  gall-stone  colic;  these  attacks 
dated  back  ten  years;  had  been  jaundiced  more  or  less  ever  since  the  first 
attack;  drank  rather  heavily  of  alcoholic  stimulants;  was  a  large  eater.  Had 
been  losing  strength  and  flesh  rapidly  during  the  past  year,  more  or  less 
gastro-intestinal  disturbance,  marked  constipation. 

April  22,  1905,  patient  suffering  severe  and  agonizing  pain  over  the 
region  of  the  gall-bladder;  there  was  marked  tenderness  over  this  region  as 
well  as  over  the  upper  part  of  the  abdomen  and  liver.  Jaundice  almost 
bronze  in  color.  The  attack  had  been  ushered  in  by  a  chill.  There  was 
marked  dullness  over  the  entire  right  side,  extending  three  inches  below  the 
lower  rib  and  as  high  as  the  right  nipple  and  posteriorly  to  the  level  of  the 
angle  of  the  scapula.  There  was  considerable  distention  of  the  abdomen  and 
pronounced  rigidity  over  the  region  of  the  gall-bladder. 

Attacks  continued  at  longer  and  shorter  intervals  until  May  8,  when 
operation  was  performed. 

Operation. — Common  duct  distended  with  small  stones  and  debris; 
common  duct  opened  and  emptied,  but  immediately  from  the  liver  the  same 
character  of  material  escaped  in  large  amounts.  A  drainage  tube  was  put 
in  the  common  duct  and  the  same  material  with  bile  continued  to  drain  un- 
til the  death  of  the  patient. 

Postmortem  revealed  a  tremendous  liver  at  least  three  times  the  weight 
of  a  normal  liver;  all  through  the  structure  of  the  liver  were  minute  ab- 
scesses, and  in  that  part  nearest  the  ducts  were  hundreds  of  biliary  stones 
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the  size  of  a  small  pea.  The  kidneys  were  diseased,  the  right  side  of  the 
heart  dilated  and  the  abdominal  cavity  filled  with  bloody  fluid.  A  section 
of  the  liver  is  shown  in  the  Frontispiece  to  this  volume. 

In  amoebic  (tropical)  abscess  the  symptoms,  in  33  per  cent,  of 
the  cases,  are  entirely  latent,  the  abscess  either  remaining  quies- 
cent or  growing  so  insidiously  that  rupture  gives  rise  to  the  first 
demonstrable  symptoms  (Rouis).  Spontaneous  rupture  is  a  com- 
mon event  in  large  abscesses,  Cyr  finding  a  rupture  in  159  cases  in 
a  series  of  563,  or  in  about  28  per  cent.  The  abscess  opened  into 
the  lungs  in  fifty-nine,  into  the  pleura  in  thirty-one,  into  the  peri- 
cardium in  one,  into  the  peritoneum  in  thirty-nine,  into  the  in- 
testine in  thirteen,  into  the  stomach  in  eight,  into  the  kidney  in 
two  cases.  In  the  great  majority  of  all  cases  (nearly  60  per  cent.) 
rupture  occurs  through  the  diaphragm.  Flexner  has  reported 
two  instances  of  rupture  into  the  inferior  vena  cava. 

The  onset  of  the  amoebic  abscess  usually  is  slow.  The  patient 
for  months  may  complain  of  general  ill-health,  malaise  and  in- 
creasing weakness,  without  evincing  any  symptoms  that  refer 
directly  to  the  liver.  When  there  is  a  previous  history  of  life  in 
the  tropics,  of  dysentery  or  other  marked  intestinal  disturbance, 
these  general  symptoms  become  significant  and  a  careful  exam- 
ination of  the  hepatic  region  and  of  the  stools  should  be  made.  Pain 
is  entirely  absent  in  about  20  per  cent,  of  cases.  In  other  cases 
there  will  be  a  dragging  sensation  and  some  discomfort.  When 
the  abscess  approaches  the  peritoneum,  there  will  be  actual  pain, 
at  times  sharp  and  stabbing.  The  pain  seldom  is  referred  to  the 
shoulder,  according  to  Rhoads,  unless  the  abscess  is  near  the  sur- 
face, near  the  gall-bladder,  or  in  the  Spigelian  lobe.  The  tempera- 
ture may  be  normal  or  of  a  severe  septic  type,  depending  upon 
the  presence  or  absence  of  pyogenic  bacteria  in  the  abscess.  In 
the  purely  amoebic  cases,  there  is  very  slight  increase  of  leukocytes 
with  a  corresponding  increase  of  polynuclears.  Jaundice  will 
not  be  present  unless  there  is  pressure  on  the  larger  branches  of 
the  hepatic  ducts. 

Diagnosis. — In  typical  cases  a  diagnosis  usually  is  not  difficult. 
In  other  cases,  either  because  the  symptoms  vary  so  greatly  from 
the  type,  or  because  they  are  absent,  a  diagnosis  may  be  very 
difficult  to  make.  A  provisional  diagnosis  should  be  made  from 
the  history  of  the  case,  the  general  appearance  of  the  patient, 
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and  the  dinical  picture  presented.  If  the  patient's  physical  con- 
dition is  not  very  serious,  further  study  generally  will  make  the 
diagnosis  clear.  Exploration  of  the  liver  with  a  trocar  never 
should  be  practised  on  account  of  the  great  danger  of  infecting 
either  the  peritoneal  or  the  pleural  cavity.  If  exploration  is 
necessary  to  establish  a  diagnosis,  an  incision  should  be  made  of 
sufficient  size  to  expose  the  liver  and  permit  its  examination  by 
the  fingers  and  the  exploring  needle  under  full  control  of  vision. 

Skiagraphic  examination  is  of  value  in  showing  the  extent  of 
the  swelling  of  the  liver,  and  in  determining  its  upper  border.  It 
is  of  little  value  in  arriving  at  a  differential  diagnosis,  but  may  be 
of  great  aid  in  determining  the  size,  position,  and  mobility  of 
the  liver. 

In  traumatic  abscess,  where  a  communication  leads  from  the 
exterior  to  the  abscess  cavity,  the  diagnosis  may  be  cleared  up 
at  once  by  finding  liver  cells  in  the  pus  being  discharged.  Where 
there  is  no  external  wound,  the  diagnosis  depends  on  the  history 
of  traumatism  followed  by  symptoms  which  point  to  a  lesion  of  the 
liver  accompanied  by  fever  of  a  septic  type,  chills,  etc. 

In  pycBmic  (embolic)  abscesses  the  diagnosis  cannot  be  made 
readily  if  the  symptoms  of  the  primary  disorder  are  at  all  promi- 
nent. The  general  symptoms  of  involvement  of  the  liver  during, 
or  following,  any  acute  infectious  disease  or  any  suppurative  proc- 
ess should  make  the  diagnosis  of  abscess  probable.  Usually 
there  will  be  fever,  chills,  sweats,  marked  increase  of  leukocytes, 
and  sometimes  jaundice,  enlargement  of  the  liver,  with  pain  and 
tenderness  beneath  the  right  costal  margins  (see  case  history, 
page  173). 

A  mistaken  diagnosis  may  be  made,  as  is  shown  in  the  fol- 
lowing cases. 

A.  M.,  male,  aged  forty-two  years,  admitted  to  the  German  Hospital 
December  3,  1912.  In  1893  the  patient  had  been  in  the  British  Army  in 
Egypt  and  had  had  a  severe  attack  of  dysentery.  During  the  four  years 
he  remained  in  Egypt  he  had  had  repeated  attacks  of  dysentery  and  lost 
considerable  weight.  Since  leaving  Egypt,  his  bowels  had  been  regular,  but 
were  moderately  loose  at  times  although  there  was  no  return  of  the  dysentery. 

Five  months  prior  to  admission  to  the  hospital,  he  was  kicked  in  the 
abdomen  by  a  horse  and  was  in  bed  from  the  effects  of  the  injury  for  five 
weeks.  He  then  returned  to  work  but  had  to  stop  and  return  to  bed.  Vomit- 
ing began  soon  after  the  reception  of  the  injury  and  has  been  more  or  less 
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persistent  ever  since.  He  has  lost  ten  pounds  in  weight.  Has  not  been 
jaundiced  at  any  time.  Two  days-  before  admission,  patient  had  a  severe 
chill  which  lasted  for  two  hours. 

On  admission,  examination  revealed  a  mass  the  size  of  a  grape  fruit  cen- 
tering in  the'  gall-bladder  region,  somewhat  nodular  and  evidently  part  of 
the  liver.  It  extended  below  the  ribs  in  the  mid-costal  line.  The  mass  was 
tender.     Abdomen  otherwise  negative.     Diagnosis  of  liver  abscess  made. 

Operation,  December  7,  191 2. — Ether  anaesthesia.  Incision  through  right 
rectus  muscle.  Examination  of  the  mass  proved  it  to  be  located  entirely 
within  the  gastro-hepatic  omentum,  the  liver  being  apparently  normal.  A 
trocar  and  canula  introduced  into  the  mass  and  a  considerable  quantity  of 
dark  fluid  aspirated.  No  rupture  of  the  common  duct  detected.  Cavity 
drained  and  wound  closed  to  drainage.  Examination  of  the  aspirated  fluid 
showed  it  to  be  blood,  and  free  from  bile.  Patient  recovered,  and  left  the 
hospital  January  13,  19 13. 

Mrs.  O.,  aged  55  years,  admitted  to  the  German  Hospital  February  24, 
1902.  Family  history  negative.  Has  always  enjoyed  good  health,  except  for 
asthmatic  attacks  during  past  few  years.     Has  a  large,   healthy  family. 

Twenty-seven  days  before  admission  complained  of  languid  feeling,  consti- 
pation, and  very  slight  jaundice.  Later  the  patent  developed  fever  of  irre- 
gular type  with  chills.  Following  the  chill  she  would  sweat  profusely  and 
become  very  much  exhausted. 

On  admission  patient  presented  slight  general  jaundice,  the  skin  being 
hot  and  dry.  Lungs  were  emphysematous,  respirations  rapid,  rales  detected 
over  both  lungs.  Abdomen  was  large.  Liver  extended  one  inch  below  costal 
margin;  gall-bladder  enlarged  and  exquisitely  tender  to  palpation.  Ab- 
domen otherwise  negative. 

Temperature  on  admission  103.2°  F.,  Hb.  64  per  cent.;  R.  B.  C,  3,100,00c; 
W.  B.  C,  26,600. 

Diagnosis  of  acute  suppurative  cholecystitis  was  made,  and  operation 
advised. 

Operation,  February  26,  1902. — Ether  anaesthesia.  Incision  through 
right  rectus.  Peritoneum  opened  and  gall-bladder  exposed.  Intestine 
walled  off  with  gauze,  and  examination  made  of  bile-ducts.  All  found  to  be 
normal.  Gall-bladder  was  slightly  enlarged,  bluish  in  color  and  freely 
movable.  No  signs  of  inflammation  outside  the  gall-bladder.  Liver  seemed 
harder  than  normal,  but  of  normal  color.  No  bulging  of  surface,  no  signs 
of  inflammation,  no  adhesions.  Gall-bladder  sutured  to  parietal  peritoneum 
without  opening  it.  Wound  closed  to  packing  over  gall-bladder  with 
through-and-through  silkworm-gut  sutures.  Patient  left  operating-table  in 
fair  condition,  although  she  had  taken  her  ether  badly. 

February  27,  1902:  Temperature  of  patient  104.4°  F.  Packing  removed 
from  wound  and  gall-bladder  opened  allowing  discharge  of  bile,  but  no  pus. 
Drainage  tube  inserted  into  gall-bladder.     Bowels  moving  freely. 

Chills,  high  fever,  and  sweats  continued,  patient  became  gradually  worse 
and  died  on  the  sixth  day  after  operation. 
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Postmortem  examination   showed   multiple   abscesses   of    the   liver   and 

muluple  foci  of  suppuration  in  both  lungs. 

In  amcebic  (tropical)  abscess,  the  diagnosis  often  is  attended 
by  much  difhculty.  Here  the  past  history  is  most  important. 
With  a  history  of  dysentery  or  a  sojourn  in  tropical  climes  and 
the  presence  of  pain  in  the  region  of  the  li^-er,  often  referred  to 
the  right  shoulder,  tenderness  and  progressive  enlargement  of 
the  liver,  leukocytosis,  especial!}'  if  increased  in  the  evening,  fever, 
chills  and  sweating,  the  diagnosis  of  amoebic  abscess  may  be  made. 
The  fever  will  vary  from  a  very  mild  to  a  moderate  or  a  severe 
degree,  depending  upon  the  presence  or  absence  of  pus-forming 
micro-organisms.  When  the  amcebic  abscess  becomes  second- 
arily infected  with  pyogenic  bacteria  the  symptoms  will  be  much 
more  severe  than  in  the  simple  amoebic  cases.  The  leukocytes 
wih  vary  from  15.000  to  30,000.  part  of  which  increase  may  be 
due  to  the  intestinal  disease.  According  to  ]\IcDill,  colonic 
irrigations  and  saline  purgatives  will  ehniinate  the  leukocytosis 
due  to  the  intestinal  infection.  One  of  the  best  indicators  of 
the  presence  of  pus  is  a  high  leakocyte  count  in  the  afternoon. 
Examination  of  ordinary  stools  may  be  negative.  McDill  claims, 
however,  that  if  amcebce  are  present  the}'  always  will  be  found 
in  the  third  or  fourth  watery  stool  following  the  administration 
of  saline  purges.  It  must  be  remembered  that  the  amoebic  ab- 
scess may  be  latent  and  ma}'  remain  so  for  an  indehnite  period. 
Manson  states  that  "the  most  common  mistakes  in  diagnosis  are: 
(1^  Failure  to  recognize  the  presence  of  disease  of  am'  description, 
even  when  an  enormous  abscess  may  occupy  the  liver.  (2) 
^Misinterpretation  of  the  significance  and  nature  of  a  basic  pneu- 
monia, a  condition  so  often  accompam'ing  suppurative  hepatitis. 

(3)  Attributing  the  fever  symptomatic  of  Hver  abscess  to  malaria. 

(4)  ^Mistaking  other  diseases  for  abscess  of  the  liver  and  vice 
versa — for  example,  hepatitis  of  a  non-suppurative  nature,  such 
as  that  attending  malarial  attacks;  suppurative  hepatitis  before 
the  formation  of  abscess;  syphilitic  disease  of  the  hver — softening 
gummata  which  are  often  attended  with  fever  of  hectic  t}'pe; 
pylephlebitis;  suppurating  h}'datid;  gaU-stone  and  inflammation 
of  the  gaU-bladder:  subphrenic  abscess;  abscess  of  the  abdominal 
or  thoracic  wall:  pleuris}-;  encysted  empyema;  pyehtis  of  the 
right   kidne}-;   pernicious    anaemia:   leukocy thsemia ;    scurv}'   and 
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other  similar  blood  diseases  associated  with  enlargement  of  the 
liver;  ulcerative  endocarditis;  kala-azar;  Malta  fever;  trypano- 
somiasis. Any  of  these  may  be  attended  with  fever  of  hectic 
t>'pe,  increased  area  of  hepatic  percussion  dullness,  and  pain  in 
and  about  the  liver." 

In  malaria  the  spleen  is  proportionately  larger  than  the  liver. 
In  cases  of  amoebic  abscess  of  the  liver  the  spleen  is  not  enlarged. 
If  the  spleen  is  enlarged  in  a  case  of  hepatic  abscess,  this  probably 
is  embolic  in  origin.  The  fever  in  malaria  is  marked  during  the 
day,  while  in  liver  abscess  the  rise  of  temperature  is  seen  in  the 
evening.  The  blood  picture  in  malaria  is  quite  different  from 
that  of  hepatic  abscess,  the  former  showing  the  plasmodium  which 
is  absent  in  the  latter;  in  abscess  there  usually  is  a  high  leukocyte 
count  with  a  corresponding  increase  of  the  polynuclear  cells, 
which  is  not  seen  in  malaria.  The  administration  of  quinine 
will  generally  clear  up  the  diagnosis  between  malaria  and  liver 
abscess. 

In  cholelithiasis  and  cholecystitis  and  in  chronic  calculous 
obstruction  of  the  common  duct,  the  history  will  have  great  weight 
in  making  the  diagnosis.  In  these  conditions  the  symptoms  point 
to  conditions  of  the  biliary  tract  rather  than  to  the  liver  itself. 
The  pyaemic  abscess,  complicating  acute  infection  of  the  biliary 
tract,  cannot  always  be  recognized,  although  the  increased  area  of 
tenderness  over  the  hepatic  region  in  liver  abscess  might  cause 
one  to  infer  that  the  liver  had  been  infected. 

Progonsis. — The  prognosis  in  traumatic  abscess  will  depend 
upon  the  character  of  the  injuring  force,  the  portion  of  the  liver 
involved,  and  the  virulence  of  the  infecting  micro-organism.  The 
prognosis  always  is  grave. 

In  pycsmic  abscess,  especially  when  multiple,  the  prognosis 
always  is  very  grave  and  according  to  some  writers,  hopeless. 
Dieulafoy  has  stated  that  infection  of  the  liver  from  acute  appendi- 
citis is  always  fatal.  His  statement  has  been  challenged  by  Quenu 
and  Mathieu  who  have  analyzed  fourteen  cases  which  they  claim 
are  of  this  nature.  The  infectious  focus  was  single,  or  there  were 
only  few  foci,  and  operative  measures  cured  twelve  of  the  fourteen 
cases  (page  166).  When  the  foci  are  multiple  the  condition  almost 
always  results  fatally.  Personally,  we  have  never  seen  recovery 
in  a  case  of  multiple  abscess  of  the  liver  due  to  acute  appendicitis. 
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In  amcehic  abscess  death  may  occur  in  untreated  cases  from 
sepsis  following  perforation  into  the  peritoneal  cavity  with  peri- 
tonitis. Spontaneous  cure  may  result  if  the  rupture  occurs  into 
the  pleural  cavity  or  the  lung,  but  very  rarely  if  the  rupture  drains 
the  abscess  into  the  stomach  or  colon.  Early  operative  interfer- 
ence always  makes  the  prognosis  more  favorable.  Coffin  quotes 
Manson  as  having  found  a  mortality  of  57.7  per  cent,  in  the  Indian 
Army  from  1891  to  1894.  Of  thirty-four  cases  analyzed  by  Coffin, 
sixteen  died.  Herrick  lays  great  stress  on  the  differential  leukocyte 
count,  in  making  the  prognosis  of  these  cases.  He  found  that 
when  the  polynuclear  count  was  below  80  per  cent,  the  prognosis  was 
good,  the  operative  mortality  being  only  6.6  per  cent,  whereas  in 
cases  where  the  polynuclear  cells  were  over  80  per  cent,  the  opera- 
tive mortality  was  38  per  cent. 

Treatment. — The  proper  treatment  of  liver  abscess  is  drain- 
age. As  pointed  out  by  Herrick  "the  one  vital  necessity  is  that 
the  abscess  should  be  opened  at  its  point  of  election,  which  would 
be  the  point  where  the  abscess  approaches  nearest  to  the  surface  of 
the  liver." 

Two  avenues  of  approach  are  open  to  the  surgeon:  one  through 
the  peritoneal  cavity,  and  the  other  the  transpleural  route.  The 
"combined  operation,"  similar  to  that  described  in  connection 
with  injuries  of  the  diaphragm  (Vol.  I,  page  311)  presents  no  advan- 
tages, and  should  not  be  employed.  No  attempt  should  be  made  to 
localize  the  abscess  by  means  of  the  aspiring  needle,  as  it  is  unreli- 
able and  fatahties  have  followed  its  use.-^  If  the  abscess  cannot  be 
clearly  localized  by  the  physical  findings,  an  exploratory  laparotomy 
should  be  performed.  This  will  enable  the  surgeon  to  make  a  careful 
examination  of  the  liver,  and  show  him  where  the  incision  into 
the  liver  should  be  made.  If  accessible  from  within  the  abdominal 
cavity,  the  abscess  may  now  be  opened,  after  isolating  the  field  of 
operation  by  gauze  packs.  In  most  cases,  however,  the  approach 
by  thoracotomy  is  to  be  preferred.  If  the  needle  is  used  for  explora- 
tion it  should  be  followed  by  immediate  operation,  before  with- 
drawing it,  whenever  pus  is  found.  However,  we  are  firmly  of 
the  opinion  that  it  is  dangerous  to  explore  before  sufficient  expo- 
sure has  been  obtained  by  a  free  incision.     If  the  abscess  cannot 

^  This  practice  was  long  in  use  as  a  therapeutic  measure  under  the  name  of 

"hepatic  phlebotomy"  (Harley   1886). 
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be  located  readily  after  the  abdomen  has  been  opened,  it  may  then 
be  proper  to  resort  to  puncture  of  the  liver  with  an  exploring 
needle.  Under  such  circumstances,  as  pointed  out  by  Terrier  and 
Auvray,  this  procedure  can  do  no  harm,  and  may  do  good,  by  re- 
lieving the  hepatic  congestion  by  means  of  what  Harley  called 
hepatic  phlebotomy. 

The  transpleural  route,  employed  in  1885  by  Knowsley 
Thornton,  gives  the  best  access  to  the  greatest  area  and  should 
always  be  used  unless  the  abscess  presents  anteriorly,  or  unless 
laparotomy  is  indicated  for  diagnostic  purposes.  (For  description 
of  operation  see  Chapter  IX.)  The  transpleural  route  was  em- 
ployd  by  Israel,  as  early  as  1879,  in  a  case  of  hydatid  cyst  of  the 
liver  (page  197). 
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Cirrhosis  of  the  Liver. 

Following  the  classification  of  Kelly,  two  main  types  of  cir- 
rhosis of  the  liver  are  recognized,  portal  and  biliary.  Kelly 
uses  these  terms,  with  subtypes,  because  in  one  the  aetiological 
factor  is  "perhaps  always  transmitted  by  the  portal  circulation, 
the  new-formed  connective  tissue  is  especially  conspicuous  in  and 
about  the  portal  spaces  in  the  liver,  and  the  obstructive  symp- 
toms are  those  of  portal  obstruction."  The  other  is  called, 
biliary  cirrhosis  because  the  essential  lesion  is  a  radicular  cholan- 
geitis  and  the  conspicuous  clinical  feature  is  jaundice,  due  to 
obstruction  to  the  free  flow  of  bile. 

In  portal  cirrhosis  the  obtrusive  symptoms  above  referred 
to  are  ascites,  and  gastrointestinal  hemorrhages,  the  result  of 
varices  in  the  ultimate  branches  of  the  portal  system  of  veins. 
It  has  been  maintained  by  Hale  White,  Rolleston,  and  others, 
and  Kelly  concurs  in  this  view,  that  patients  with  uncomplicated 
portal  cirrhosis  of  the  Uver  do  not  long  survive  the  onset  of  ascites, 
rarely  n\ang  long  enough  for  more  than  one  tapping  to  be  neces- 
sary. These  authorities  claim  that  in  patients  who  live  and  are 
tapped  many  times,  either  the  diagnosis  of  portal  cirrhosis  is 
incorrect,  or  the  condition  is  complicated  by  perihepatitis,  chronic 
peritonitis,  etc.  It  is  only  in  this  latter  class  of  patients  that  the 
question  of  surgical  treatment  arises. 

In  cases  of  biliary  cirrhosis  there  sometimes  are  accompany- 
ing lesions  of  the  gall-bladder  and  bile-ducts,  which  may  call 
for  surgical  treatment.  A  distinction  is  drawn  by  Kelly  be- 
tween true  biliary  cirrhosis  so  complicated,  and  cases  of  obstruct- 
ive jaundice  with  chronic  intrahepatic  pericholangeitis,  resulting 
in  disseminated  cirrhosis  of  the  liver.  A  differential  diagnosis 
is  dif&cult  except  at  the  autopsy  table  or  by  prolonged  study  of 
specimens  removed  postmortem. 

Surgical  interference  in  cases  of  portal  cirrhosis  of  the  liver 
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has  for  its  object  the  relief  of  ascites,  or  of  recurring  hemorrhages, 
and  not  the  cure  of  the  lesion  in  the  liver.  The  operations  advo- 
cated, therefore,  must  be  considered  as  measures  taken  for  the 
relief  of  symptoms  and  not  as  therapeutic  measures  inaugurated 
to  cure  the  underlying  disease.  Little  can  be  expected  from 
operative  treatment  of  cases  of  obstructive  jaundice  if  this  is  post- 
poned until  hepatic  cirrhosis  has  developed.  Surgical  treatment 
of  hepatic  cirrhosis  therefore  is  confined  almost  exclusively  to  relief 
of  the  ascites  or  hemorrhages  which  accompany  the  portal  form  of 
the  disease. 

^Etiological  Factors. — It  usually  has  been  taught,  on  the  author- 
ity of  Rolleston,  that  ascites  in  cases  of  cirrhosis  of  the  liver  is 
due  to  portal  pressure  and  to  toxaemia,  the  former  causing  con- 
ditions favorable  to  peritoneal  effusion,  and  the  latter  interfering 
with  the  normal  activity  of  the  endothelial  cells  of  the  peritoneum. 
Portal  obstruction  alone  is  not  the  chief  factor  in  the  production 
of  ascites,  because  the  radicles  of  the  portal  vein  lie  nearer  the 
mucous  than  the  serous  surfaces  of  the  gastro-intestinal  tract 
and  dilatation  of  these  radicles  results  in  the  production  of  vari- 
cosities; and  these  varicosities  manifest  their  presence  not  by 
the  occurrence  of  ascites,  but  by  hemorrhages.  Ascites  is  caused 
almost  solely  by  changes  in  the  endothelium  composing  the 
peritoneunl;  it  is  in  the  nature  of  a  chronic  serositis.  In  other 
words  the  toxaemia  due  to  disordered  hepatic  function  is  a  much 
more  important  cause  of  ascites  than  is  the  existence  of  portal 
obstruction.  But  cases  of  portal  cirrhosis  sometimes  are  compli- 
cated by  tuberculosis  of  the  peritoneum,  or  by  a  chronic  polyserositis 
associated  with  cardiac  disease;  and  in  such  cases  it  may  not  be 
the  hepatic  toxaemia  but  the  comphcating  disease,  which  is  re- 
sponsible for  the  peritoneal  effusion. 

Under  normal  conditions  the  various  anastomoses  between 
the  portal  and  systemic  venous  channels  are  able  to  care  for  the 
slight  obstruction  of  the  portal  system.  As  stated  by  Deaver, 
"the  radicles  of  the  portal  vein  anastomose  with  the  systemic 
veins  in  numerous  places;  among  these  anastomoses  are  the  fol- 
lowing: Radicles  of  the  superior  hemorrhoidal  vein  anastomose 
with  branches  of  the  middle  and  inferior  hemorrhoidal  veins, 
these  last  being  tributaries  of  the  internal  iliac  vein;  the  gastric 
tributaries  of  the  portal  vein  anastomose  with  the  lower  cesopha- 
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geal  veins,  which  empty  into  the  azygos  vein.  In  the  suspensory 
Hgament  of  the  hver  are  veins  which  connect  the  portal  system 
with  the  veins  of  the  diaphragm;  along  the  round  ligament  of 
the  liver  there  are  one  or  two  veins  which  effect  an  anastomosis 
between  the  portal  system  and  the  veins  of  the  abdominal  wall." 

When  there  is  obstruction  of  the  portal  system,  as  is  seen  in 
cirrhosis  of  the  liver, these  anastomosing  channels  become  enlarged 
to  assist  in  establishing  collateral  circulation.  The  enlargement 
of  the  spleen,  so  frequently  seen  in  connection  with  cirrhosis  of 
the  liver,  is  due  to  the  damming  back  of  the  blood  in  the  splenic 
vein  as  a  result  of  the  interference  with  the  portal  circulation. 
If  the  obstruction  of  the  portal  system  cannot  be  cared  for  by 
the  enlarged  venous  anastomoses,  leakage  occurs  with  repeated 
hemorrhages  from  the  gastro-intestinal  tract. 

Most  of  the  operative  methods  proposed  for  the  treatment  of 
ascites  wdth  cirrhosis  of  the  liver  seem  to  have  been  based  on  the 
theory  that  the  ascites  occurred  as  a  direct  transudate  from  the 
obstructed  portal  system.  Many  of  the  methods  therefore  are 
irrational,  and  if  successful  the  happy  issues  have  been  due  to 
.factors  not  recognized  at  the  time  as  essential.  Vidal  has  well 
pointed  out  that  efforts  to  relieve  the  ascites  by  attempts  ta 
establish  a  collateral  circulation  between  the  portal  and  systemic 
circulations  are  based  on  an  erroneous  idea  of  the  pathogenesis  of 
ascites.  The  quickest  and  surest  way  to  establish  such  a  collat- 
eral circulation  is  to  make  an  anastomosis  between  the  portal 
vein  and  the  vena  cava  (Eck's  fistula)  thus  draining  the  portal  blood 
directly  into  the  right  heart.  This  delicate  operation  was  success- 
fully performed  by  Vidal  (1903) ;  he  was  forced  to  adopt  it  because 
he  found  there  was  no  omentum  available  for  epiplopexy,  and  as 
the  patient  was  nearly  exsanguinated  from  repeated  hemorrhages,, 
some  method  of  relieving  the  portal  congestion  seemed  imperative; 
but,  though  the  hemorrhages  were  cured  the  Eck  fistula  did  not 
prevent  the  recurrence  of  ascites,  six  weeks  before  death,  which 
occurred  four  months  after  operation,  and  was  due  to  an  acute 
general  infection  evidently  enterogenous.  The  liver,  interposed 
as  a  filter  to  the  hordes  of  microbes  constantly  absorbed  by  the 
portal  blood  stream,  was  side-tracked  by  the  operation  and  these 
bacteria  entered  the  general  circulation  with  undiminished  viru- 
lence; so  that  death  from  acute  general  infection  must  always- 
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be  anticipated  under  such  circumstances.  Another  reason  for 
condemning  the  operation,  emphasized  by  Vidal,  is  that  the  with- 
drawal of  the  functions  of  the  hver  from  the  digestive  and  meta- 
boHc  processes,  necessitates  an  almost  impossible  restriction  of  diet. 
The  various  methods  of  operative  treatment  proposed  for 
cirrhosis  of  the  liver  have  been  summarized  by  Ricketts,  as  follows : 

1.  Incision  through  the  abdominal  wall,  with  temporary  or 
permanent  drainage  of  the  ascitic  fluid.  A  number  of  cases  have 
been  permanently  benefitted  by  this  procedure. 

2.  Paracentesis,  or  puncture  through  the  abdominal  wall,  with 
temporary  or  permanent  drainage.  A  number  of  recoveries  have 
been  reported,  usually  after  a  number  of  tappings.  Lecreuz  re- 
ported, in  1902,  the  history  of  a  patient  from  whom  he  removed, 
during  a  period  of  five  years,  1750  liters  of  fluid  by  sixty-five  punc- 
tures; the  patient  remained  well  two  years  after' the  last  tapping. 
The  procedure,  however,  usually  is  useless  except  for  temporary 
relief  of  the  distress  resulting  from  the  pressure  of  the  ascitic  fluid. 

3.  Hepatotomy,  or  incising  the  liver  to  various  depths  after 
having  first  opened  the  abdomen,  with  temporary  or  permanent 
drainage. 

4.  Hepatotomy  with  a  trocar,  followed  by  temporary  or  per- 
manent drainage.  The  results  obtained  are  about  the  same  as 
with  hepatotomy  with  the  knife.. 

5.  Cholangeiostomy.  Thornton  in  1887  succeeded  in  draining 
the  biliary  tract  by  penetrating  the  right  lobe  of  the  liver  to  one 
of  the  larger  branches  of  the  hepatic  duct,  in  which  calculi  were 
lodged.  Ricketts  suggests  a  modified  cholangeiostomy  performed 
by  cutting  through  the  lobe  of  the  liver  and  pulling  the  gall- 
bladder through  the  lobe  as  far  as  possible.  The  gall-bladder  is 
then  anchored  so  that  it  will  become  united  to  the  liver  sub- 
stance. Subsequently  the  viscus  is  to  be  opened  and  drained 
externally.  It  is  not  clear  just  what  this  operation  is  intended 
to  accomplish. 

6.  Cholecystenterostomy  has  been  performed  by  Combenale 
and  Dubar  for  the  purpose  of  eft"ecting  better  drainage. 

7.  Cholecystostomy  was  performed  by  Delageniere  in  1901  for 
cirrhosis  and  this  method  of  treatment  was  fully  discussed  by  his 
pupil  Bernard. 

8.  Injection  of  caustics  into  the  peritoneal  cavity  has  been 
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resorted  to  on  the  theory  that  the  irritation  produced  will  cause 
increase  in  the  activity  of  the  peritoneum. 

9.  Ligation  of  the  portal  vein  has  been  performed  for  the  pur- 
pose of  lessening  the  congestion  of  the  Hver  and  encouraging  the 
establishment  of  a  collateral  circulation.  The  procedure  was  de- 
scribed by  Pascale  in  1901. 

10.  Hepatopexy  (page  163)  was  performed  by  Delageniere 
in  1897.  Ricketts  reports  two  of  his  own  cases  of  cirrhosis  in 
which  the  same  operation  was  performed. 

11.  Epiplopexy  or  omentopexy,  variously  described  as  the 
Talma,  the  Talma-Drummond,  or  the  Morison  operation,  has 
been  employed  oftener  than  any  other  procedure  de\dsed  (see 
below) . 

12.  Eck's  fistula,  which  is  made  by  establishing  a  communi- 
cation between  the  portal  vein  and  the  vena  cava.  Vidal's  (1903) 
operation  of  this  nature  has  already  been  discussed. 

13.  Splenopexy,  or  anchoring  the  spleen  to  the  anterior  peri- 
toneal wall,  with  or  without  omentopexy,  has  given  some  very 
favorable  results. 

14.  ^Multiple  visceropexy  is  suggested  by  Ricketts  as  a  pro- 
cedure that  might  accomplish  much  good. 

We  believe  that  in  seeking  operative  relief  for  the  symptoms 
of  hepatic  cirrhosis,  the  surgeon  -always  should  bear  in  mind  what 
the  two  chief  symptoms  are — ascites  and  hemorrhages;  and  that 
remembering  the  probable  pathogenesis  of  each  of  these  symptoms 
he  should  adopt  his  plan  of  operation  accordingly.  If  the  hem- 
orrhages are  the  predominant  feature,  measures  for  establishing  a 
collateral  circulation  are  indicated;  if  there  are  no  hemorrhages, 
but  ascites  is  annoying,  it  is  probable  that  complete  evacuation 
of  the  fluid  by  laparotomy,  with  such  alteration  in  the  nutri- 
tion of  the  serous  surfaces  of  the  peritoneum  as  accompanies 
this  simple  operation,  will  be  as  effective  in  relieving  the  ascites 
as  will  any  more  complicated  procedure.  We  quite  agree  with 
Bogojawlensky  who  claims  that  the  benefit  of  the  operation  of 
omentopexy  is  due  to  the  laparotomy  and  consequent  hyperaemia 
rather  than  to  the  fixation  of  the  omentum,  although  the  latter 
may  help.  He  induces  as  muchhyperaemia  as  possible  during  the 
operation.  Bogojawlensky  also  claims  that  it  is  essential  that  all 
ascitic  fluid  be  removed  from  the  peritoneal  cavity  on  account  of 
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the  danger  of  too  rapid  absorption  if  the  kidneys  are  not  func- 
tionating properly.  Dock  also  is  of  the  opinion  that  the  relief  of 
the  ascites  may  be  due  more  to  the  operation  on  the  serous  mem- 
brane than  to  the  opening  of  collateral  circulation. 

The  most  efficient  method  for  the  establishment  of  a  col- 
lateral circulation  is  epiplopexy  (omentopexy).  Talma  began  his 
studies  on  this  subject  in  1889;  but  the  first  case  in  which  the 
operation  was  successful  was  published  by  Drummond  and  Mori- 
son  in  1896.  We  do  not  believe  that  this  operation  is  indicated  in 
cases  of  cirrhosis  unaccompained  by  gastro-intestinal  hemor- 
rhages; and  when  its  performance  has  been  followed  by  the  dis- 
appearance of  an  uncomphcated  ascites,  it  is  highly  probable, 
as  noted  above  that  the  success  was  attributable  to  other  factors 
in  the  operation  and  not  to  the  epiplopexy  itself. 

Complication  of  cirrhosis  with  nephritis  does  not  necessarily 
contraindicate  Talma's  operation;  but  any  operation  is  contrain- 
dicated  when  the  patient  is  markedly  weakened  by  disease  of  the 
heart  and  kidneys;  and  is  absolutely  contraindicated  when  the  func- 
tional activity  of  the  liver  cells  has  been  abolished,  as  shown  by 
the  presence  of  urobilinuria  and  acholia.  Long-continued  jaundice 
acts  as  a  contraindication  on  account  of  the  predisposition  in  these 
cases  to  postoperative  hemorrhage. 

The  results  of  the  operation  of  epiplopexy,  undertaken  for  the 
relief  of  ascites  in  cirrhosis  of  the  liver  may  be  seen  from  the 
figures  collected  by  Ricketts:  he  notes  1565  cases  in  which  the 
operation  of  epiplopexy  was  performed,  the  results  being  as 
follows : 

Patients  cured. 30.4  per  cent. 

Patients  relieved 19.8  per  cent. 

Patients  unrelieved 39-2  per  cent. 

Patients  died 10. 6  per  cent. 

McWilliams  quotes  the  following  statistics: 

Author.  Cases.  Symptomatic  Relief. 

Koslowsky 168  46  per  cent. 

Greenough 105  42  per  cent. 

Monprofit 224  3.5  per  cent. 

Bunge  reports  t,t,  per  cent,  of  permanent  cures  and  ^t,  per  cent, 
improved. 
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The  report  of  Dock  illustrates  the  usual  course  of  those  cases 
which  are  ultiniateh-  cured  of  the  ascites.  In  this  case  tapping 
was  resorted  to  fourteen  times  and  was  followed  by  omentopexy, 
performed  in  1902  by  Edward  Hamilton  of  Houston,  Texas; 
during  the  following  seven  months  paracentesis  was  performed 
ten  times  for  the  relief  of  the  ascites.  These  tappings  were  fol- 
lowed by  permanent  relief,  internal  medication  fully  controlling 
any  sHght  subsequent  recurrence  of  the  ascitic  fluid  during  the 
seven  years  which  had  elapsed  since  operation  up  to  the  time 
of  Dock's  report  in  1909. 

The  technique  of  the  operation  is  discussed  in  Chapter  IX. 

For  the  relief  of  the  ascites,  as  already  pointed  out,  it  is  more 
rational  to  resort  to  laparotomy,  with  sponging  of  the  parietal 
peritoneum  and  of  that  covering  the  liver;  or  even  a  resort  to 
hepatopexy  as  practised  by  Delageniere.  The  performance  of 
epilopexy  at  the  same  time  is  not  to  be  condemned,  since  it 
may  be  of  benefit  in  relieving  unrecognized  gastro-intestinal 
varices. 
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Cysts  of  the  Lr'er. 

The  most  common  cyst  of  the  Hver  is  the  hydatid  or  echino- 
coccus.  Though  knowledge  of  hepatic  cysts  dates  back  to  the 
times  of  Hippocrates  and  Galen,  and  though  the  anatomists 
of  the  sixteenth  and  seventeenth  centuries  accurately  described 
such  cysts,  in  those  times  the  cysts  were  supposed  to  be  enlarge- 
ments of  the  lymphatics.  Pallas  (1760)  proved  that  the  cysts  were 
independent  parasites,  and  also  showed  the  close  relation  they  held 
to  the  tape-worm.  Bremser,  in  1819,  published  the  first  accurate 
account  of  the  echinococcus  occurring  in  the  human  hver.  The 
subject  was  thoroughly  discussed  by  Davaine  in  his  treatise  on 
intestinal  parasites,  first  published  in  i860. 

The  exciting  cause  of  the  echinococcus  cyst  is  the  Tania  echi- 
nococcus {Echinococcus  granulosus),  a  parasite  found  in  the  upper 
intestinal  tract  of  several  animals,  such  as  the  dog,  the  wolf,  and  the 
jackal.  Richardson,  in  1867.  and  later  Madelung  (1885)  have 
shown  that  the  echinococcus  is  also  found  in  sheep.  Kehr  states 
that  the  domestic  cat  and  rabbit  may  also  be  the  source  of  in- 
fection. 

The  ova  enter  the  gastro-intestinal  tract  of  man  with  food  or 
drink,  or  possibly  as  the  result  of  handhng  or  being  licked  by  an 
animal  infested  by  the  parasite.  The  capsule  is  digested  in  the 
intestinal  tract,  and  the  embryo  is  liberated.  In  the  larval  state 
the  echinococcus  is  globular  in  form.  It  possesses  six  booklets 
and  four  suction  discs  which  aid  it  in  boring  into  the  tissues. 
It  finds  permanent  lodgment  in  various  portions  of  the  body;  in 
the  liver,  spleen,  kidney,  lungs,  etc.,  the  liver  being  the  most 
frequent  site  of  its  lodgment  and  development.  It  is  probable 
that  the  larvse  enter  the  radicles  of  the  portal  vein  and  are  then 
carried  directly  to  the  liver.  Some  may  also  reach  the  liver 
through  the  bile-ducts.  Douglas  quotes  Davaine  as  ha\dng 
found  the  echinococcus  in  the  liver  in  166  of  376  cases;  Bocker,  in 
twenty-seven  of  forty  cases;  and  Weisser  in  451  of  900  cases. 
The  ova  as  a  rule  do  not  escape  again  from  the  human  body, 
though  they  are  discharged  constantly  from  the  bodies  of  sheep 
in  the  slaughter  house,  to  be  devoured  by  dogs  and  again  developed 
into  tape-worm  (Morris).     The  proper  means  of  prophylaxis  of 


190  Surgery  of  the  Liver 

hydatid  disease  are  thus  indicated,  in  guarding  the  food  supply 
of  dogs,  and  in  proper  attention  to  their  dejecta. 

Age  and  Sex. — Echinococcus  disease  is  seen  most  frequently 
in  those  between  the  ages  of  twenty  and  thirty  years.  It  may  be 
found  at  any  age;  even  in  the  foetus  the  cyst  has  been  found  of 
such  size  as  to  prevent  delivery.  It  has  no  predilection  for 
either  sex. 

Distribution. — Echinococcus  disease  is  found  most  frequently 
in  Iceland.  In  that  country  the  close  association  with  dogs  is 
marked,  and  this  fact  is  held  accountable  for  its  frequency. 
According  to  Morris  one-seventh  of  the  human  mortality  in  Ice- 
land is  due  to  hydatids.  The  multi-locular  cyst  rarely  is  seen  in 
Iceland.  In  Australia  and  Italy  the  disease  is  not  uncommon. 
France  and  Germany  are  rather  free  from  it,  while  in  England 
and  the  United  States  it  is  comparatively  rare. 

Pathology. — After  the  parasite  (in  larval  state)  reaches  the 
liver  it  loses  its  booklets  and  enters  the  immature  or  cysticercus 
stage.  Inflammatory  changes  cause  a  protective  connective- 
tissue  encapsulation.  The  cyst-wall  consists  of  two  layers,  an 
outer  laminated  membrane  or  capsule;  and  an  inner  vascular 
layer  variously  designated  as  the  parenchymatous,  granular,  or 
germinal  layer.  The  contents  consist  of  a  clear,  colorless,  trans- 
parent fluid,  non-albuminous,  of  a  specific  gravity  of  from  1000 
to  1015.  It  contains  sodium  chloride  and  traces  of  succinic 
acid  and  of  sugar.  When  the  capsule  is  broken  down  either  by  ero- 
sion or  suppuration,  or  when  the  cyst  becomes  infected  with  pyo- 
genic bacteria,  the  fluid  becomes  turbid;  sometimes  it  is  bloody  or 
bile-stained.  Boinet  in  studying  hydatid  fluid,  extracted  a  pto- 
maine from  it  in  the  form  of  a  prismatic  crystal,  fern-leaf  in  shape. 
The  death  of  a  mouse  occurred  five  minutes  after  the  administra- 
tion of  three-sixty-fourths  of  a  grain  under  the  skin.  A  larger 
dose  given  to  a  rabbit  caused  convulsions,  alteration  in  the  rhythm 
and  rapidity  of  the  respirations,  tachycardia,  dilated  pupils 
and  collapse,  the  symptoms  usually  assigned  to  hydatid  intoxi- 
cation. Fowler  states  that  this  toxin  is  much  more  abundant 
in  cases  in  which  puncture  and  electrolysis  have  transformed 
the  clear  fluid  into  a  turbid  syrupy  fluid  which  is  rich  in 
albuminoid  matter. 

When  the  cyst  is  fertile,  daughter  cysts  develop  within  the 
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original,  or  parent,  cyst;  other,  or  granddaughter  cysts,  at 
times  develop  within  the  daughter  cysts.  The  heads  or 
scolices  of  the  parasites  are  found  on  the  inner  surface  of  the 
germinal  layer,  in  pedunculated  vesicles  called  by  Prudden 
"Brood-capsules."  The  walls  of  these  vesicles  are  similar  to 
those  of  the  primary  cyst.  A  single  scolex  or  several  scolices 
may  be  found  in  each  of  the  brood-capsules.  They  are  like  the 
parent  parasite,  having  the  same  number  of  booklets  and  suction 
discs.  The  scolex  may  be  free  in  the  capsule;  if  the  capsule 
ruptures,  the  scolex  wdll  then  be  found  free  in  the  cyst.  In  some 
instances  deposits  of  lime  salts  will  be  found  in  the  scolex. 

After  the  cysts  have  undergone  degenerative  changes,  the 
booklets  and  portions  of  the  cyst  membrane  may  be  found  in 
the  resulting  detritus.  Where  calcification  has  taken  place,  it 
often  will  be  difficult  to  recognize  or  determine  the  causes  or  origin 
of  the  cyst. 

Prudden  cites  two  rare  forms  of  echinococcus  cysts,  in  one 
of  which,  ecJiinococcus  scolecipariens,  the  secondary  vesicles  are 
formed  on  the  outside  of  the  primary  cyst-wall.  The  second 
variety,  echinococcus  muUilocidaris ,  which  is  more  common  in 
man  than  the  former,  results  from  disturbances  in  the  develop- 
ment of  the  cysts.  In  an  encapsulated  mass,  series  of  irregular 
cysts  will  be  surrounded  by  bands  of  connective  tissue  of  varying 
widths.  This  has  been  called  by  Vierordt  "echinococcus  alveo- 
laris."  A  cross-section  of  the  tumor  gives  an  appearance  which 
accounts  for  the  term  "alveolar  colloid"  w^hich  was  formerly 
applied  to  it. 

Thompson  exhibited  an  interesting  specimen  of  multiple 
hydatids.  "The  liver  was  the  seat  of  extensive  growths,  there 
being  five  distinct  tumors  in  various  stages  of  activity.  Two 
had  suppurated,  two  had  died  and  had  been  converted  into  inert 
masses,  while  the  fifth  was  in  the  active  growing  stage."  Mul- 
tiple cysts  occur  in  about  12.5  per  cent,  of  cases.  Their  existence 
may  be  suspected  at  operation  if  evacuation  of  the  first  cyst  does 
not  cause  a  sufficient  diminution  in  the  size  of  the  liver. 

Echinococcus  cysts  of  the  liver  generally  form  in  the  right  lobe, 
and  in  about  90  per  cent,  of  the  cases  the  cyst  is  solitary.  Any 
part  of  the  liver  may  be  involved.  The  size  and  shape  of  the 
organ  vary  with  the  position  of  the  cyst.     If  it  is  in  the  centre  of 
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the  hver  there  generally  is  a  more  or  less  uniform  enlargement; 
if  near  the  border  or  on  the  lower  surface  of  the  liver,  or  if  there  are 
multiple  cysts,  the  shape  of  the  liver  is  greatly  altered.  Cysts 
on  the  lower  surface  generally  grow  downward  and  ultimately  may 
fill  the  greater  part  of  the  abdomen,  even  reaching  the  pelvis,  as  in  a 
case  reported  by  R.  S.  Fowler.  When  growing  on  the  upper  sur- 
face of  the  liver,  the  pressure  against  the  diaphragm  may  be  great 
enough  to  compress  the  overlying  lung.  Usually  a  tumor  is 
noticed  in  the  right  hypochondrium  or  in  the  epigastrium. 

Echinococcus  disease  may  last  for  years.  The  growth  of  the 
cyst  is  slow,  the  course  of  the  disease  extending  over  a  period  of 
from  two  to  thirty  years.  It  may  exist  for  years  without  giving 
rise  to  symptoms  and  may  be  discovered  or  suspected  only  after 
the  abdomen  has  been  opened  at  autopsy.  In  an  analysis  of 
twenty  cases,  Barrier  found  that  in  three  the  disease  had  lasted 
two  years;  in  eight,  from  two  to  four  years;  in  four,  from  four  to 
six  years;  and  in  the  remaining  fifteen  cases  the  duration  was 
fifteen,  eighteen,  twenty  and  even  thirty  years.  In  fourteen  cases 
studied  by  Henry  Morris,  the  average  duration  of  symptoms  was 
about  seven  years.  In  the  series  of  cases  studied  by  Cauchoix, 
the  probable  duration  of  the  disease  before  treatment  was  sought  is 
indicated  in  fifteen  instances :  this  period  varied  from  a  few  days  to 
thirty-six  years  (Obs.  xxxvi),  the  average  duration  of  symptoms 
being  more  than  five  years. 

The  untreated  hydatid  may  progress  indefinitely,  death  from 
another  cause  intervening.  Death  may  result  at  any  time  from 
rupture  as  a  result  of  trauma,  or  from  infection  with  suppuration; 
or  spontaneous  rupture  without  infection  may  occur.  In  cases 
where  the  parasite  dies,  or  ceases  to  grow,  the  cyst  usually  atro- 
phies, and  the  contents  of  the  sac  resemble  sebaceous  matter,  or 
are  greatly  altered  by  calcareous  changes.  A  spontaneous  cure,  of 
course,  results.  If  the  cyst  opens  into  the  biliary  apparatus,  sterile 
bile  as  a  rule  will  kill  the  parasite  and  efl'ect  a  cure.  If  the  bile 
is  infected,  however,  suppuration  of  the  cyst  will  ensue.  The  cyst 
may  rupture  spontaneously  into  one  of  the  hollow  viscera,  such  as 
the  stomach  or  intestine,  into  the  lung  or  pleural  cavity,  or  into 
the  free  peritoneal  cavity.  When  the  stomach  is  invaded  the  con- 
tents of  the  cyst  will  be  vomited;  if  the  lung  is  the  organ  involved, 
violent  coughing  will  cause  the  expulsion  of  the  fluid,  and  some- 
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times  of  unbroken  daughter-cysts;  if  rupture  has  taken  place  into 
the  intestine,  the  contents  of  the  cyst  may  be  recovered  in  the 
stools.  When  rupture  takes  place  into  the  general  peritoneal 
cavity,  the  result  will  depend  upon  the  condition  of  the  cyst  con- 
tents: if  there  is  infection  present,  a  suppurative  peritonitis  will 
follow  with  a  mortality  of  about  90  per  cent. ;  if  the  contents  are 
sterile,  multiple  cysts  may  form  in  the  peritoneum,  unless  the  pa- 
tient succumbs  to  the  septic  condition  caused  by  the  absorption 
of  the  ptomaines  and  toxines  contained  in  the  fluid.  A  diagnostic 
point  of  some  value  in  these  cases  is  the  urticarial  rash  which  de- 
velops rather  rapidly.  Rupture  of  the  cyst  may  be  external  in 
rare  cases;  occasionally  it  ruptures  both  internally  and  externally. 
Deve  describes  hydatid  gaseous  cysts  {Pneumokystes  hydatiques) 
of  the  liver,  a  condition  first  mentioned  byLsennec;  the  condition 
is  attributed  to  rupture  of  the  echinococcus  cyst  into  the  stomach, 
intestine  or  lung;  rarely  it  is  caused  by  putrefactive  changes  within 
an  unruptured  cyst.  The  term  is  also  applied  to  an  hydatid 
cyst  to  which  air  has  been  admitted  as  the  result  of  operative  pro- 
cedures, thus  being  analogus  to  the  term  "open  pneumothorax." 
Deve  collected  fifty-one  cases  of  hydatid  pneumocysts;  opera- 
tion was  done  in  fourteen  cases  with  eight  deaths  resulting. 

Symptoms. — Echinococcus  disease  may  extend  overyears  with- 
out giving  rise  to  symptoms.  Unless  there  is  infection  of  the  cyst, 
the  symptoms,  as  a  rule,  will  be  limited  to  the  effects  of  the  pres- 
sure exerted  by  the  tumor.  At  times  the  patient  may  complain 
of  a  dull,  dragging  feeling,  with  some  discomfort  and  shght  pain 
in  the  epigastrium,  loin,  or  back.  When  the  cyst  is  large  and 
situated  on  the  upper  surface  of  the  liver,  pressure  on  the  dia- 
phragm may  cause  interference  with  respiration.  In  such  cases 
the  liver  will  be  pushed  downward.  When  the  cyst  grows  large 
enough  to  interfere  with  the  normal  functions  of  other  organs, 
pressure  symptoms  referable  to  the  involved  organs  will  be  noted. 
Pressure  on  the  biliary  ducts  may  cause  jaundice;  pressure  on  the 
inferior  vena  cava  will  cause  ascites  or  oedema  of  the  lower 
extremities;  pressure  on  the  portal  vein  will  cause  gastro-intestinal 
varices  or  ascites;  pressure  on  the  gastro-intestinal  tract  \\i\\  cause 
functional  disturbances.     Attacks  of  urticaria  are  not  uncommon. 

When  large  enough  to  be  palpable,  the  connection  of  the  tumor 
with  the  liver  is  evident;  its  surface  is  smooth  and  rounded,  im- 
13 
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parting  to  the  examining  fingers  the  sensation  of  a  dense  fluc- 
tuating mass.  When  the  tension  within  the  cyst  is  high,  fluc- 
tuation is  not  present  and  the  tumor  seems  a  soHd  mass.  A  jelly- 
like feel  is  absent  in  the  great  majority  of  cases;  Finsen  was  un- 
able to  detect  it  in  a  series  of  235  cases.  If  adhesions  are  present, 
the  tumor  is  more  or  less  fixed;  if  absent,  the  tumor  moves  with 
respiration.  There  is  no  tenderness  on  pressure,  as  a  rule,  unless 
the  cyst  is  infected. 

Hydatid  fremitus,  a  tremulous  impulse  felt  in  palpation  over 
a  hydatid  cyst,  may  or  may  not  be  elicited.  It  is  supposedly 
caused  by  the  impact  of  the  daughter-cysts  against  one  another. 
If,  however,  the  parent  sac  contains  fluid  the  daughter-cysts 
will  be  suspended  and  mil  not  give  this  sign. 

A  sign  that  is  considered  pathognomonic  of  hydatid  disease  by 
Santoni  was  described  by  him  in  1894,  when  he  found  that  aus- 
culatory  percussion  revealed  a  peculiar  sound,  or  booming,  of  low 
tone,  lasting  but  a  short  time  and  ceasing  abruptly.  The  mass  is 
dull  on  ordinary  percussion. 

After  infection  of  an  echinococcus  cyst  has  taken  place,  the 
symptoms  presented  are  much  more  intense  and  generally  alarm- 
ing. The  patient  becomes  septic,  with  irregular  temperature, 
abdominal  pain  and  marked  tenderness  over  the  region  of  the 
tumor.     Symptoms  of  peritoneal  irritation  usually  are  marked. 

The  symptoms  presented  in  echinococcus  disease  are  often 
very  misleading,  as  may  be  seen  from  the  following  case  history: 

L.  E.,  female,  aged  twenty-two.  Born  in  Russia;  hat-trimmer.  Admitted 
to  the  German  Hospital,  December  14,  1909.  Family  history  negative. 
No  tuberculosis.  No  carcinoma.  Has  been  in  this  country  five  years.  Well 
until  present  illness.  No  acute  diseases,  no  operations.  Habitual  consti- 
pation.    Menstrual  history  surgically  negative. 

Present  Illness. — Began  to  "feel  badly"  two  days  before  admission,  com- 
plaining of  indigestion  which  she  had  had  at  irregular  intervals  during  past 
three  months.  Her  attacks  of  indigestion  began  about  two  hours  after 
meals,  and  were  characterized  by  a  sensation  of  discomfort  and  bloating  in 
abdomen.  No  nausea  or  vomiting.  Present  attack  began  with  pain  in 
epigastrium,  a  little  to  right  of  median  line,  midway  between  costal  margin 
and  umbilicus.  This  has  remained  the  most  acutely  painful  point,  but 
pressure  over  any  portion  of  the  abdomen  caused  pain.  Patient  had  never 
been  jaundiced. 

Physical  Examination. — Well-developed  and  well-nourished  girl,  expres- 
sion worried.     Face  flushed,  cheeks  hectic.     Knees  kept  flexed.     Respiration 
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costal.  Head  negative.  Tongue  slightly  coated.  Chest  and  heart  negative. 
Abdomen  full  but  not  distended.  Abdomen  generally  rigid  and  in  upper 
portion  hard.  Tender  everywhere.  Liver  dullness  completely  obliterated. 
No  mass  palpable.  No  marked  dullness  in  flanks.  Peristalsis  present. 
Pelvis  normal  with  exception  of  tenderness  on  pressure  throughout  vaginal 
vault.     Pulse  rapid  but  regular,  volume  small,  tension  high. 

Hb.  74  per  cent.;  leukocytes,  24,550;  polynuclears,  88.5  per  cent. 

Provisional  diagnosis  of  duodenal  ulcer  with  perforation  was  made,  and 
operation  advised. 

Operation  on  day  of  admission.  Ether  anaesthesia.  Upper  right  rectus 
incision.  Intestines  distended.  Stomach,  gall-bladder,  duodenum  and 
pancreas  apparently  normal  to  palpation  and  inspection.  Palpation  of 
liver  revealed  a  nodule  situated  in  the  left  lobe  on  upper  surface,  anteriorly. 
Area  of  yellow-white  tissue  protruded  from  surface,  about  the  size  of  top 
of  wine-glass.  Incision  made  into  tumor,  through  very  tough  wall.  Cavity 
about  size  of  lemon  revealed.  Cavity  filled  with  echinococcus  daughter- 
cysts,  not  infected.  Cavity  thoroughly  curetted  and  packed  with  gauze. 
Wound  closed  around  drainage. 

December  27,  1909:  Course  of  convalescence  normal.  All  gauze 
removed  to-day.     Cavity  in  liver  granulating. 

December  28,  1909:  Patient  up  and  around  ward,  talking  with  other 
patients.  Complained  of  sudden  sharp  pain  over  heart,  with  sudden  cessa- 
tion of  heart  action  and  of  respiration.     Was  dead  within  four  minutes. 

A  utopsy  revealed  a  second  cyst  about  the  size  of  a  lemon  situated  in  the 
right  lobe  of  the  liver.  No  evidence  of  peritonitis.  No  demonstrable  cause 
of  death. 

Diagnosis. — It  is  practically  impossible  to  diagnose  hydatid 
cysts  of  the  liver,  when  the  tumor  is  small.  When  the  cyst  is 
palpable,  its  evident  connection  with  the  liver,  and  its  generally 
rounded,  smooth  surface  are  suggestive  features.  Unless  fastened 
in  place  by  adhesions,  it  moves  with  respiration.  A  clear  history 
of  the  course  of  the  disease  from  the  first  symptom  presented 
usually  helps  to  clear  up  the  differential  diagnosis.  When  the 
cyst  has  become  infected  the  diagnosis  is  comparatively  easy, 
especially  in  those  cases  where  echinococcus  disease  is  known  to 
exist.  There  will  be  marked  pain,  an  irregular  temperature,  and 
symptoms  of  peritoneal  irritation  in  addition  to  those  formerly 
presented  by  the  disease.  These  symptoms  may  be  less  marked, 
as  pointed  out  by  Kehr,  when  the  tumor  becomes  adherent  to  the 
abdominal  wall  and  threatens  to  break  down  the  skin.  The  diag- 
nosis must  then  be  made  from  the  redness  and  the  peculiar  condi- 
tion of  the  skin  and  subcutaneous  tissues,  together  with  the  gen- 
eral symptoms  presented. 
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In  making  a  correct  diagnosis  of  hydatid  cyst,  the  usual 
causes  of  tumors  of  the  Hver  must  be  considered  and  excluded. 
Carcinoma,  abscess,  syphilis  and  tuberculosis  are  the  underlying 
causes  of  most  liver  tumors.  Sarcoma,  lymphadenoma,  angeioma, 
myxoma,  fibroma,  and  atheroma  are  also  observed,  but  not  so 
frequently.  Tumors  of  the  adjacent  organs  must  also  be  consid- 
ered. Those  most  likely  to  throw  doubt  on  the  diagnosis  are 
tumors  of  the  gall-bladder,  of  either  kidney,  or  of  the  spleen. 
Empyema  and  subphrenic  abscess  may  also  be  confounded  with 
hydatid  cyst. 

Primary  carcinoma  (page  211)  of  the  liver  is  rare.  Usually 
carcinoma  is  secondary  to  a  similar  growth  in  some  other  organ; 
the  presence  of  carcinoma  in  a  locality  other  than  the  liver  makes 
the  diagnosis  of  carcinoma  of  the  liver,  when  a  tumor  of  that 
organ  is  discovered,  most  probable.  The  carcinomatous  tumor  is 
more  irregular  than  the  cyst,  presents  a  roughened  surface,  and 
feels  harder  than  the  cyst.  There  is  increasing  pain  in  the  region 
of  the  liver,  with  decrease  in  weight,  loss  of  appetite  and  of  strength. 
Emaciation  soon  becomes  marked,  while  the  liver  shows  increase 
in  size,  and'  becomes  tender  to  the  touch.  Jaundice  may  be 
early  or  late  in  the  disease  and  always  increases  in  intensity. 

In  abscess  of  the  liver  (page  164)  a  palpable  tumor  may  develop 
either  in  the  epigastrium  or  beneath  the  right  costal  margin.  It 
is  tender  on  palpation,  usually  increases  rapidly  in  size,  and  gives 
marked  constitutional  symptoms,  such  as  chills,  sweating,  irregu- 
lar temperature,  and  a  peculiar  sallowness  of  the  face.  The  pre- 
vious history  usually  shows  an  antecedent  focus  of  pus  in  some 
other  region  of  the  body,  especially  in  the  appendix,  or  the  oc- 
currence of  dysentery.  The  stools  should  be  carefully  examined 
foramoebee;  a  blood  examination  usually  shows  a  marked  increase 
in  the  white  cells.  This  is  not  the  case  in  an  uninfected  hydatid 
cyst.  The  differential  diagnosis  between  an  infected  suppurating 
hydatid  cyst,  and  an  abscess  of  the  liver  often  is  extremely  diffi- 
cult, and  depends  more  upon  the  clinical  history  than  upon  the 
physical  examination. 

Syphilitic  tumors  (page  208)  of  the  liver  are  much  more  common 
in  this  country  than  hydatid  cysts.  In  the  cases  of  recent  gum- 
mata,  there  usually  is  a  distinct  tumor,  either  in  the  form  of  a 
hard  nodule  or  a  large  flat  mass.     Usually  a  clear  history  of  spe- 
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citic  infection  can  be  obtained.  In  every  instance  where  syphilis 
of  the  Hver  is  suspected,  potassium  iodide  should  be  administered. 
This  will  cause  some  diminution  in  the  size  of  a  syphilitic  tumor, 
although  it  may  not  entirely  disappear.  The  Wassermann  test 
also  should  be  made. 

Tuberculosis  of  the  liver  at  times  may  cause  a  distinct  tumor,  as 
shown  in  the  case  reported  by  MacKenzie  (Douglas).  In  this 
case  there  were  multiple  abscesses  of  the  liver,  with  a  globular 
swelling  about  the  size  of  an  orange  in  the  right  lobe.  In  such 
instances,  the  symptoms  presented  are  similar  to  those  of  chronic 
abscess  of  the  liver,  with  acute  exacerbations. 

The  other  tumors  of  the  liver  seldom  are  seen  and  do  not  pre- 
sent symptoms  which  would  allow  a  differentiation  from  the  non- 
infected  small  hydatid. 

In  empyema  and  subphrenic  abscess,  there  usually  is  a  history 
of  pneumonia,  pleurisy,  cholelithiasis,  cholecystitis,  appendicitis, 
or  some  other  lesion  which  leads  to  a  correct  differentiation  between 
the  condition  present  and  an  echinococcus  cyst. 

Ghedini  claims  that  the  presence  of  an  echinococcus  cyst  in 
the  body  may  be  revealed  by  the  hcemolytic  blood  test. 

Treatment. — Other  things  being  equal  surgical  treatment  is 
indicated  in  every  case  of  hydatid  cyst  of  the  liver  as  soon  as  the 
diagnosis  is  made.  There  is  nothing  to  be  gained  by  waiting,  and 
medicaments  are  totally  powerless  to  destroy  the  worm.  It  will 
be  convenient  to  study  first  the  treatment  of  the  simple,  non- 
infected,  hydatid  cyst  of  the  liver;  and  then  to  discuss  the  proper 
treatment  of  the  various  complications  that  may  arise  (sup- 
puration, rupture,  etc.).  The  methods  for  prophylaxis  have 
already  been  referred  to  (page  189). 

Method  of  access  for  evacuation  of  an  echinococcus  cyst  de- 
serves a  few  words.  Most  cysts  develop  downward  and  are  best 
exposed  by  laparotomy;  resection  of  the  costal  border  or  division 
of  the  suspensory  ligament  may  be  necessary  for  better  exposure. 
For  those  growing  upward  beneath  the  diaphragm  the  operation 
is  similar  to  that  for  the  drainage  of  an  abscess  of  the  liver  by  the 
transpleural  route  (Israel).  Roser  claims  that  he  proposed  this 
plan  as  early  as  1864. 

Treatment  of  Single  Uncomplicated  Cysts. — Puncture  or 
aspiration  of  the  contents  of   the  cyst  was  the  earliest  form  of 
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surgical  treatment  adopted.  The  fact  that  cures  were  reported 
from  these  simple  methods  merely  shows  that  the  patients  were 
not  kept  under  observation  long  enough  after  operation  to  exclude 
the  possibihty  of  recurrence.  This  may  not  take  place  for  many 
months,  or  even  years.  If  infection  occurred,  either  before  or 
after  aspiration,  it  was  recommended  to  open  the  cyst  widely 
and  drain  it;  under  such  circumstances  it  usually  was  adherent 
to  the  abdominal  wall.  The  method  of  opening  and  drainage 
appears  first  to  have  been  erected  into  a  principle,  applicable  to 
all  echinococcus  cysts  of  the  liver,  by  Landau  in  1880;  the 
procedure  is  termed  marsupialization  of  the  cyst,  that  is,  con- 
verting it  into  a  pouch. 

Marsupialization. — The  cyst  is  exposed  by  laparotomy,  its 
walls  are  sutured  to  the  edges  of  the  abdominal  incision,  and  it  is 
opened  then  or  at  a  subsequent  operation.  Its  contents  are  evacu- 
ated, including  detached  daughter-cysts,  and  such  scolices  as  have 
escaped  from  their  brood-capsules;  the  inner  capsule  of  the  cyst 
(germinal  layer)  is  also  removed.  The  outer  capsule  should  not 
be  disturbed;  it  is  closely  surrounded  in  most  cases  by  dilated 
biliary  channels  (perhaps  containing  infected  bile)  and  by  blood- 
vessels (especially  portal  or  suprahepatic  veins)  of  unknown  size 
which  may  give  rise  to  troublesome  or  even  fatal  hemorrhage. 
The  cyst  having  been  thus  emptied,  its  cavity  is  stuffed  with  gauze, 
and  allowed  to  heal  by  granulation.  Though  the  immediate 
mortality  of  this  operation  is  low  (Cauchoix  found  ten  deaths 
among  185  operations  recorded  by  Vegas  and  Cranwell),  it  has 
manifest  disadvantages  in  the  form  of  postoperative  com- 
plications, which  no  longer  commend  it  to  surgeons.  Chief  of 
these  objections  is  the  long  period  of  convalescence:  Cauchoix 
found  that  though  the  great  majority  of  cysts  were  completely 
closed  in  from  one  to  four  months,  yet  that  in  many  patients 
the  fistula  continued  to  discharge  for  six  months  or  a  year. 
Moreover,  it  is  very  difficult  to  prevent  secondary  infection 
when  marsupialization  is  employed,  the  case  being  analogous  to 
that  of  a  cold  abscess  opened  and  drained;  and  suppuration  in  an 
opened  hydatid  cyst  may  become  a  very  serious  matter.  The 
secondary  discharge  of  bile  which  often  occurs  through  the  fistulous 
tract  may  seriously  impair  the  patient's  health.  These  biliary 
discharges  as  well  as  spontaneous  hemorrhages  into  the  opened 
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cyst,  are  attributable  to  the  negative  pressure  created  in  the 
cyst  by  opening  and  drainage. 

Suture  of  the  incision  in  the  cyst,  after  the  evacuation,  and 
closure  of  the  abdominal  wound,  was  a  method  introduced  in 
1883  by  Knowsley  Thornton  and  popularized  in  1891  by  Bond. 
The  sutured  incision  in  the  cyst-wall  was  fixed  to  the  abdominal 
wound.  In  this  way  it  was  hoped  to  avoid  the  disadvantages  at- 
tendant upon  prolonged  drainage,  at  the  same  time  permit- 
ting secondary  opening  and  drainage  of  the  cyst  should  occasion 
demand. 

Reduction  of  the  evacuated  cyst,  without  suture  of  the  incision 
in  its  walls,  and  closure  of  the  abdominal  wound  without  drainage, 
was  employed  by  Ryan  and  by  Hamilton  Russell  in  1894  and 
adopted  by  a  few  other  surgeons;  but  the  dangers  of  secondary 
infection  of  the  peritoneum  through  bile  or  blood  effused  into  the 
cavity  of  the  unsutured  cyst  soon  caused  this  method  to  be 
abandoned. 

Endocystorrhaphy  {Capitonnage)  was  adopted  in  1896  by  Delbet 
and  by  Posadas.  They  diminished  but  did  not  entirely  obliterate 
the  cavity  of  the  cyst,  after  its  evacuation,  by  interrupted  sutures, 
cautiously  passed  through  its  walls.  The  cyst  was  completely 
closed,  and  was  not  fixed  to  the  abdominal  wound,  which  was 
sutured  without  drainage. 

Enucleation  of  the  cyst  from  the  surrounding  hepatic  tissue 
has  been  employed  in  a  few  cases;  but  the  danger  of  opening  into 
blood  or  bile-channels  renders  it  a  most  unsuitable  method. 
Cauchoix  refers  to  fourteen  cases,  in  four  of  which  the  operation 
could  not  be  completed. 

Extirpation  of  the  cyst  may  be  done  when  it  is  pedunculated; 
or  a  small  portion  situated  within  the  liver  may  be  removed  by 
partial  hepatectomy.  Fowler  prefers  this  to  any  other  method, 
whenever  practicable.  Its  advantages  are  a  shortened  convales- 
cence, freedom  from  a  biliary  fistula,  and  assurance  that  the  en- 
tire disease  has  been  removed. 

Prophylactic  Treatment  {Formolization) . — Under  this  title, 
Cauchoix  describes  a  method  of  sterilization  of  the  cyst  contents 
by  injection  of  a  i  per  cent,  formalin  solution  with  the  view  of 
preventing  recurrence  of  the  disease.  It  was  demonstrated  ex- 
perimentally by  Deve  (These  de  Paris,  1901)  that  each  of  the 
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parasitic  elements  contained  in  echinococcus  cysts  is  capable  of 
reproducing  the  primary  lesion;  and  Cauchoix  showed  that  such 
recurrence  occurred  clinically,  though  often  not  for  years  after 
the  primary  operation.  After  various  other  antiseptics  had 
been  tried  -^-ith  no  very  marked  success,  Quenu  (1902)  adopted 
formaUn  solution  (i  per  cent.)  as  the  sterihzing  fluid,  and  em- 
ployed the  following  technique  in  a  number  of  cases  with  marked 
success:  The  cyst  was  exposed  by  laparotomy,  and  thoroughly 
isolated  by  gauze  packing.  The  fluid  contents  of  the  cyst  were 
then  withdrawn  through  a  trochar  and  canula  by  syphonage 
into  a  funnel.  To  avoid  possibility  of  soiUng  the  surrounding 
tissues,  a  very  fine  canula  was  employed  and  the  trochar  was 
passed  through  the  wall  of  the  rubber  tubing  attached  to  the  end 
of  the  canula.  so  that  when  it  was  withdrawn  no  leakage  occurred 
in  its  tract.  When  the  cyst  has  been  thus  evacuated,  the  funnel 
is  emptied,  and  is  then  filled  with  the  formalin  solution  which  is 
allowed  to  enter  and  distend  the  cyst,  by  the  force  of  gravity.  This 
solution  is  left  in  the  cyst  for  five  minutes,  and  is  then  withdrawm. 
The  cyst,  thus  sterilized,  is  incised  freely,  and  the  germinal  mem- 
brane is  removed.  Repeated  laboratory  examinations  of  this  mem- 
brane showed  that  all  parasitic  elements  had  been  killed  by  the 
formalin  solution.  The  cyst  therefore  ma}-  be  closed  with  impunity, 
restored  to  the  abdomen  and  the  external  wound  closed  without 
drainage.  It  always  is  well,  however,  to  fix:  the  cyst-wall  to  the 
abdominal  wound  so  that  should  an  intracystic  eft'usion  of  bile 
or  blood  demand  evacuation  this  can  be  accomplished  without 
wide  opening  of  the  peritoneal  ca\'ity. 

This  prophylactic  treatment  of  Quenu  undoubtedly  is  the  best 
method  of  operation  in  all  cases  to  which  it  is  appHcable;  but 
there  are  a  few  to  w^hich  it  is  not  suited:  cases,  for  example,  when 
the  hydatid  cyst  is  full  of  daughter-cysts  and  contains  no  fluid,  so 
that  it  cannot  be  evacuated  by  puncture.  In  such  circumstances 
Cauchoix  recommends  that  the  surrounding  tissues  be  protected 
by  gauze  soaked  in  formalin,  so  that  the  parasitic  elements  una- 
voidably discharged  over  the  field  of  operation  may  be  promptly 
kihed.   ^ 

Treatment  of  Complicated  Cysts. — This  subject  has  been  well 
studied  by  Cauchoix  and  we  have  made  free  use  of  his  valuable 
memoir  in  what  follows. 
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Suppurating  hydatid  cysts  require  the  same  treatment  as 
abscesses  of  the  Hver;  but  when  the  infection  is  of  very  low  grade, 
as  manifested  by  the  chnical  history,  it  may  be  possible  to  close 
the  cyst  completely  after  the  use  of  a  formalin  injection,  or  at 
least  to  suture  the  incision  tightly  around  a  drainage  tube  which 
may  be  removd  in  about  four  days.  According  to  Vegas  and 
Cranwell  the  mortality  in  cases  of  suppurating  cysts  treated  by 
marsupialization  is  from  20  to  30  per  cent. 

Rupture  of  a  cyst  into  the  peritoneum  requires  immediate 
laparotomy  and  drainage,  both  of  the  cyst  and  of  the  pelvis. 
This  is  true  not  only  in  the  case  of  rupture  of  a  suppurating  cyst, 
but  also  when  an  aseptic  cyst  ruptures,  because  in  the  latter  case 
the  secondary  development  of  peritonitis  from  eflusion  of  bile 
(choleperitonitis)  is  much  to  be  feared. 

Rupture  of  a  cyst  into  the  intestine  is  dangerous  because  of  the 
secondary  infection  of  the  cyst  which  is  nearly  sure  to  occur. 
The  proper  treatment  is  laparotomy  so  soon  as  the  immediate 
shock  of  the  accident  subsides,  wdth  repair  of  the  intestinal  defect 
and  drainage  of  the  cyst.  Rupture  occurs  oftenest  into  the 
duodenum,  transverse  colon  or  stomach. 

Compression  of  the  biliary  ducts  by  an  echinococcus  cyst 
leads  soon  to  a  condition  of  angeiocholitis,  which  demands  chol- 
edochotomy  and  hepaticus  drainage  in  addition  to  the  treatment 
appropriate  to  the  cyst  itself. 

Rupture  of  a  cyst  into  the  biliary  passages  is  by  no  means  rare. 
It  was  carefully  studied  by  Quenu  and  Duval  in  1906.  In  most 
cases  this  occurrence  is  attended  by  severe  pain,  and  the  appear- 
ance of  septic  symptoms,  chills  and  fever.  Unless  the  existence 
of  a  hydatid  cyst  is  already  known,  the  recognition  of  such  a 
complication  w^ould  be  very  difficult.  The  common  duct  may  be 
obstructed  by  the  impaction  of  some  of  the  cyst  contents,  or 
merely  by  inflammatory  swelling.  Usually  choledochotomy  and 
hepaticus  drainage  will  be  required,  in  addition  to  proper  treat- 
ment of  the  cyst.  In  six  operations  in  which  cholecystostomy  was 
done,  with  drainage  of  the  cyst,  there  were  two  deaths.  In  eight 
operations  on  the  common  duct  there  were  three  deaths  (Quenu). 

Rupture  of  a  cyst  into  the  thoracic  cavity  is  another  very  fatal 
complication.  Even  if  it  ruptures  only  into  the  pleura,  symptoms 
of  pulmonary  distress  are  usual;  the  pleural  effusion  is  bile  stained 
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(cholethorax),  o^^ing  to  leakage  of  bile  into  the  cyst  ca\'ity. 
Cauchoix  collected  five  cases,  "U'ith  three  deaths.  The  proper 
treatment  is  pleurotomy.  with  free  drainage,  and  marsupializa- 
tion of  the  cyst.  If  rupture  into  the  lung  or  bronchial  tubes 
occurs,  death  is  almost  inevitable.  Treatment  is  the  same  as 
for  pulmonary  abscess;  the  hepatic  cyst  should  be  drained  also, 
preferably  through  the  thoracic  wound. 

The  mildly  infectious  nature  of  some  suppurating  hydatid 
cysts  is  exemphfied  in  the  foUowing  case,  in  which  the  cyst  was 
opened  and  drained  without  infecting  the  general  peritoneal 
cavity. 

'SI.  B..  male,  aged  twenty-two.  born  in  Austria-Hungar\',  admitted  to 
the  German  Hospital  (Medical  Department),  October  15,  1909.  Came  to 
the  United  States  three  years  ago,  since  which  time  he  has  been  emploj^ed 
as  a  butcher.  Denies  venereal  infection.  Familj^  historj^  negative.  Had 
attacks  similar  to  present,  eight  years  ago.  Has  had  no  other  illness  of 
any  kind. 

Present  ■illness  began  two  weeks  before  admission.  Had  sudden  attack 
of  severe  abdominal  pain,  greater  in  epigastrium  and  radiating  across  upper 
abdomen  and  into  back.  Pain  severe  and  lasted  several  hours.  There  was 
some  epigastric  swelling,  ^"omited  after  eating.  Took  castor  oil  and  felt 
better.  Had  second  attack  five  days  before  admission,  with  vomiting. 
Third  attack  began  day  before  admission,  and  lasted  two  hours.  Vomited 
after  drinking  glass  of  milk.  During  attack  of  pain  felt  hot  and  cold  alter- 
nately and  had  a  sKght  chill.  Appetite  remained  good.  Bowels  fairly 
regular  until  latety. 

Physical  Examination. — Fairly  well-nourished  man,  face  covered  with 
acne.  Tongue  hea^Tlj'  coated  in  middle  and  back.  Teeth  in  fair  condition. 
Head,  lungs  and  heart  negative.  Abdomen  flat.  Liver  extends  from  fifth 
interspace  to  6  cm.  below  costal  margin.  Edge  rounded.  In  epigastrium 
and  slighth'  to  left  is  a  mass  T^-ith  rounded  edges,  firm  in  consistence,  tender 
on  pressure.  Moves  with  respiration.  Spleen  not  palpable.  Xo  rose  spots. 
Extremities  negative. 

October  16,  1909:  YeUowish-brown,  Uquid  stool.  Occult  blood  absent. 
Trace  of  bile.  Alkaline  reaction.  Soaps,  neutral  fats  and  fatty  acid  crystals. 
]Many  yeast  cells.     Few  epithelial  cells. 

Stomach  test-meal:  Semi-liquid  stomach  contents,  not  completely 
digested.  Acid  in  reaction.  Free  hj^drochloric  acid,  sixty-four.  Total 
acidity,  ninety.  Occult  blood  absent.  Bile  absent.  Starch,  neutral  fats, 
epithehum,  j^east  ceUs  present. 

X-ra}''  examination  showed  shadow  to  right  of  median  line  extending 
from  right  costal  margin  half  way  to  umbilicus,  aft'ected  shghtty  by  deep 
inspiration.      Continuous  -n-ith  liver  shadow. 
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October  20,  1909:     Haemoglobin,  95  per  cent.;  leukocytes,  11,200. 

October  26,  1909:     Temperature,  99°;  respiration,  24;  pulse,  84. 

October  27,  1909:  Temperature,  103°;  respirations,  26;  pulse,  104.  Pa- 
tient seized  with  attack  similar  to  those  described.  Severe  pain  in  upper  ab- 
domen radiating  to  back  followed  by  rise  of  temperature  and  pulse  rate. 
Swelling  in  epigastrium  very  tender.  Has  persisted  and  extended  more  to 
right.  Leukocytes,  16,500.  Polynuclears,  84  per  cent.;  lymphocytes,  8.5  per 
cent.;  mononuclears,  1.5  per  cent.;  eosinophiles,  2  per  cent.;  basophiles,  oper 
cent.;  transitional,  3.5  per  cent.;  unidentified,  0.5  per  cent. 

Transferred  to  surgical  ward.  Patient  lies  on  side  with  head  down  and 
knees  drawn  up.  Swelling  in  epigastrium  visible,  about  size  of  an  orange, 
exceedingly  tender,  dull  on  percussion,  evidently  continuous  w'ith  liver. 
JMoves  very  sHghtly  with  respiration. 

Operation  by  Dr.  Deaver,  October  30,  1909:  Ether  anaesthesia.  Upper 
right  rectus  incision.  Left  lobe  of  liver  found  lower  than  usual,  the  convexity 
being  boggy.  Few  adhesions  between  left  lobe  and  surrounding  structures. 
In  liberating  the  adhesions,  wall  of  a  purulent  collection  in  the  left  lobe  was 
ruptured  and  thin  stream  of  pus  was  liberated.  Attempts  at  aspiration  were 
futile.  Surrounding  region  well  protected  by  means  of  gauze  pads,  mass 
incised  and  large  quantity  of  pinkish-yellow  faintly  odorous  fluid  liberated. 
The  fluid  contained  many  white  cyst-like  bodies  in  a  state  of  collapse,  re- 
sembling white  grape  skins,  varj'ing  in  size  from  a  small  pea  to  a  bird's  egg. 
About  a  pint  of  material  removed.  A  cavity  about  the  size  of  a  large  fist 
remained.  This  was  curetted  carefully,  and  then  drained  with  large  rubber 
tube  and  gauze  packing.     Wound  closed  to  edge  of  drainage. 

November  12,  1909:  All  gauze  removed  under  primary  chloroform 
anaesthesia.     Gauze  packing  introduced. 

November  22,  1909:     Gauze  removed,  followed  by  cyst-wall. 

November  26,  1909:  Cavity  granulating.  Wound  discharging  consider- 
able bile. 

Discharged  from  hospital  December  24,  1909,  with  small  sinus.  No  dis- 
charge of  bile. 

Temperature  ran  an  irregular  course,  until  the  nineteenth  day  after 
operation,  when  it  reached  normal  and  remained  so. 

Non-parasitic  cysts  of  the  liver  may  be  divided  into  two 
classes,  the  congenital  and  the  acquired.  Among  the  former  are 
dermoid  cysts  and  multiple  epithelial  cysts.  The  former  are 
operable.  The  latter  are  of  interest  mainly  from  a  diagnostic 
point  of  \'iew,  as  they  are  inoperable  and  a  fatal  result  usually 
occurs  from  the/' cystic  degeneration"  of  the  liver,  which  is 
frequently  found  associated  with  cystic  degeneration  of  other 
organs  such  as  the  kidneys,  ovaries,  etc.  Death  usually  results 
from  obstruction  of  the  portal  vein.     When  such  cystic  disease 
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of  the  hver  is  discovered  at  operation,  further  operative  procedure 
is  contraindicated. 

Kehr  quotes  Pellman  as  dividing  into  five  classes  the  non- 
parasitic cysts  of  the  hver  which  may  be  treated  by  operation: 

1.  Retention  cysts  of  the  bihary  tract. 

2.  Cysts  lined  with  ciliated  epithelium,  said  by  von  Reck- 
linghausen to  be  due  to  retention  of  mucus. 

3.  Dermoid  cysts. 

4.  Epithelial  cysts,  or  cystadenomata. 

5.  Lymph  cysts. 

The  symptoms  produced  by  any  of  these  various  classes  of 
cysts  are  similar  to  those  of  the  non-infected  echinococcus  cyst 
(page  193).  These  cysts  may  attain  considerable  size,  and  then 
may  be  mistaken  for  cystic  conditions  of  the  kidney  or  ovary. 
The  differental  diagnosis  is  to  be  made  from  study  of  the  symptoms 
presented,  together  with  the  anatomical  diagnosis  of  the  organ 
involved.  Non-parasitic  cysts  of  the  liver  cannot  be  differ- 
entiated before  operation  from  echinococcus  cyst  of  the  liver,  and 
often  it  is  necessary  to  depend  upon  the  microscopical  examination 
of  the  contents  or  of  a  section  of  the  cyst-wall  for  a  correct  di- 
agncsis.  It  is  not  justifiable  in  any  instance  to  make  an  explora- 
tory puncture  for  the  purpose  of  diagnosis. 

Treatment. — The  treatment  consists  in  the  removal  of  the  cyst 
contents  and  of  as  much  of  the  cyst-wall  as  is  possible.  In  pe- 
dunculated cysts,  the  entire  mass  usually  may  be  removed.  When 
the  cysts  are  deep  seated,  an  incision  through  the  liver  substance 
must  be  made,  down  to  the  cyst-wall,  when  it  will  be  found  fea- 
sible to  shell  out  many  of  them,  without  rupture,  owing  to  the  fact 
that  the  cyst- wall  usually  is  dense.  When  rupture  during  removal 
does  occur,  there  is  less  danger  of  serious  infection  than  from  a  rup- 
tured echinococcus  cyst.  The  postoperative  course  and  treatment 
are  similar  to  those  following  the  operation  for  echinococcus  cyst. 
Boyd  has  collected  34  operations  for  non-parasitic  cysts  of  the 
liver,  with  11  deaths. 
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CHAPTER  IV. 

TUMORS  OF  LIVER,  GALL-BLADDER  AND  BILE-DUCTS. 

Tumors  of  the  liver,  apart  from  those  of  the  gall-bladder  and 
bile-ducts,  have  little  practical  interest  for  the  surgeon.  They 
are  important,  however,  from  the  aspect  of  diagnosis;  but  only  in 
a  few  exceptional  cases,  so  far,  has  it  been  possible  for  the  surgeon 
to  attempt  any  radical  cure  by  means  of  operation.  It  is  possible 
that  the  future  will  broaden  this  field  of  hepatic  surgery  so  that 
relief  may  be  afforded  a  greater  number  of  sufferers  from  hepatic 
tumors. 

Benign  Solid  Tumors  of  the  Liver. 

With  the  possible  exception  of  adenoma,  benign  solid  tumors 
of  the  hver  are  surgical  rarities.  Angeiomata,  fibromata,  my omata, 
etc., have  been  observed  but  are  principally  of  pathological  inter- 
est. As  pointed  out  by  Mayo,  a  diffuse  or  circumscribed  angeio- 
matous  condition  of  the  liver  sometimes  is  found  during  operations 
on  the  bile-passages  and  troublesome  hemorrhage  may  result  if 
injury  occurs  to  the  dilated  blood-vessels  forming  the  tumors. 

Adenoma  of  the  liver  is  a  comparatively  rare  neoplastic  growth, 
of  very  obscure  origin.  It  is  not  an  uncommon  postmorten  find- 
ing, although  unfrequently  recognized  clinically.  Gordinier  and 
Sawyer  have  collected  forty-four  cases  reported  by  various  observ- 
ers. Cushing  and  Downs  found  seven  cases  of  adenomata  reported 
among  seventy-five  operations  for  tumor  of  the  liver.  Adenomata 
may  occur  at  any  age,  cases  having  been  reported  in  patients 
twenty  months  and  seventy-six  years  of  age  respectively.  Of 
twenty-nine  cases,  collected  by  Marckwald,  twenty-three  were  in 
patients  of  the  male  sex. 

Pathology. — Adenoma  of  the  hver  is  a  primary  growth  and 
two  varieties  are  recognized:  the  nodular  adenomatous  hyperplasia 
of  the  liver,  which  is  not  amenable  to  surgical  treatment;  and  the 
circumscribed  tubular  adenoma  (Langenbuch).     Among  the  forty- 
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four   cases   mentioned   above,    twenty-eight   were   multiple   and 
sixteen  solitary. 

In  nodular  adeyiomatous  hyperplasia  which  usually  is  associated 
with  cirrhosis  of  the  liver  (Simmons)  there  is  a  roughened  nodular 
condition  of  the  surface  of  this  organ.  Cross-sections  of  the  liver 
show  pathological  masses  of  abnormal  color,  not  definitely  en- 
capsulated but  separated  from  each  other  by  fibrous  changes  in 
the  parenchyma  (cirrhosis).  Pathologists  are  not  agreed  whether 
the  cirrhosis  causes  the  development  of  these  multiple  adenomata 
(as  a  compensatory  hypertrophy),  the  view  held  by  Rolleston;  or 
whether  both  pathological  changes  are  due  to  the  same  original 
irritant,  as  maintained  by  Engelhardt  and  Dieulafoy.  Brissaud 
followed  Schiippel  who  held  that  adenoma  is  a  stage  between  cir- 
rhosis and  carcinoma. 

The  tubular  adenoma  may  be  single  or  multiple,  usually  the 
latter.  The  tumors  usually  are  small,  though  one  may  reach  the 
size  of  a  large  orange.  The  larger  the  tumor  the  more  distinct  is 
its  encapsulation.  They  are  grayish-white  or  yellow  in  color,  un- 
less hemorrhage  has  occurred  into  the  substance  of  the  tumor, 
when  it  has  a  reddish  tinge,  or  when  it  has  been  stained  green  by 
bile.  The  larger  the  tumor  the  more  apt  is  internal  hemorrhage 
to  occur.  Cystadenoma  may  develop  in  this  way  or  may  result 
from  degenerative  changes.  Metastasis  is  very  rare,  but  Langen- 
buch  refers  to  a  few  reported  instances. 

Adenoma  of  the  liver  may  be  derived  from  {a)  liver  cells,  (&) 
the  intrahepatic  bile-ducts,  or  {c)  from  adrenal  rests  in  the  liver 
(Rolleston).  The  larger  tumors,  and  particularly  those  which 
become  cystic,  usually  are  derived  from  the  bile-ducts.  Those 
springing  from  the  hepatic  cells  sometimes  contain  tubules  lined 
with  cubical  epithelium,  thus  resembling  primary  carcinoma  with 
cirrhosis.  In  cases  of  adenoma  of  the  liver  reported  by  Keen,  and 
by  J.  B.  Roberts,  it  w^as  found  that  the  adenomatous  change  was 
due  to  proliferation  of  coccidia. 

The  symptoms  of  adenomata  are  chiefly  those  of  cirrhosis 
of  the  liver,  the  symptoms  being  produced  by  compression 
of  the  vessels  and  bile-ducts.  In  the  early  stages  no  symptoms 
may  be  produced,  but  as  the  tumor  increases  in  size  digestive  dis- 
orders arise,  accompanied  by  dull  pain  in  the  hepatic  region, 
followed  by  jaundice  and  emaciation.       Other  symptoms,  due  to 
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interference  with  the  portal  circulation,  often  develop;  vari- 
cosities of  the  abdominal  veins  may  be  seen  and  ascites  develops 
rapidly.  In  advanced  cases  a  hard,  circumscribed  mass  may  be 
felt,  at  times  pendulous,  but  moving  freely  with  the  liver  during 
respiration.  In  single  tumors,  the  hver  may  be  of  normal  size, 
but  in  multiple  adenoma  the  liver  is  enlarged  and  nodular. 

The  prognosis  is  bad  unless  extirpation  is  possible  before  the 
development  of  obstructive  symptoms.  But  the  condition  may 
exist  for  a  long  time  without  giving  rise  to  symptoms  of  any  kind. 

The  treatment  is  palliative  in  nodular  adenomatous  hyper- 
plasia. Even  in  the  case  of  single  adenoma,  operative  interfer- 
ence is  contraindicated  after  the  onset  of  jaundice  and  ascites. 
In  the  earlier  stages,  exploratory  laparotomy  should  be  done:  if 
the  tumor  is  in  a  favorable  location  and  easily  accessible,  it  should 
be  removed  by  partial  hepatectomy.  The  operative  mortahty 
is  about  15  per  cent,  (page  215). 

Gummata  of  the  Hver  usual ly  are  discussed  in  connection  with 
hepatic  neoplasms;  they  occur  as  single  or  multiple  nodules 
varying  in  size  from  a  pea  to  a  hen's  egg.  They  are  of  interest  to 
the  surgeon  from  a  diagnostic  standpoint,  operative  interference 
seldom  being  adopted  except  in  cases  where  a  wrong  diagnosis  has 
been  made,  or  for  degeneration  or  calcification  of  the  gummatous 
nodules.  When  first  formed  the  gumma  is  soft;  later  a  central 
area  of  necrosis  appears,  and  if  healing  is  uninterrupted  a  stellate 
fibrous  cicatrix  results,  which  is  quite  characteristic  and  usually 
easily  recognized.  Sometimes  the  gumma  becomes  calcified.  It 
very  rarely  undergoes  liquefaction  necrosis  or  suppuration  from 
secondary  infection.  The  larger  nodules  are  found  principally  on 
the  surface  of  the  liver,  in  the  vicinity  of  the  suspensory  liga- 
ment, although  they  may  occur  along  the  free  border  or  along  the 
upper  surface  of  the  right  lobe.  Occasionally  they  are  peduncu- 
lated (Cumston)  and  may  be  mistaken  for  a  linguiform  lobe  (page 
158)  or  a  floating  liver.  Between  the  gummata  may  be  found 
cicatricial  bands,  which  penetrate  into  the  hver  in  the  form  of  deep 
furrows.  When  these  are  present  in  great  numbers  a  condition 
known  as  botryoid  liver  results,  the  organ  being  di\'ided  into 
lobulated  masses  separated  by  the  cicatricial  bundles. 

The  symptoms  of  gummata  of  the  liver  rarely  are  conspicuous. 
As  a  rule  the  liver  is  enlarged  and  this  forms  the  most  constant 
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symptom.  Pain  may  be  present  on  account  of  the  involvement 
of  the  serosa.  At  times  a  friction  rub  may  be  detected.  In  the 
cicatricial  stages,  pain  is  almost  constant,  being  of  a  very  dragging 
character,  and  referred  to  the  hepatic  region,  sometimes  to  the 
right  shoulder.  In  these  cases  there  is  almost  constant  discom- 
fort, exacerbations  of  pain  being  noted.  Fever  is  never  present 
unless  there  is  breaking  down  and  ulceration  of  the  gumma. 
Kirchheim  reports  three  cases  of  febrile  syphilitic  lesions  in  the 
liver,  all  three  involving  the  adjoining  diaphragm;  in  one  case 
there  was  perforation  of  this  structure  followed  by  empyema  and 
chronic  inflammation  of  the  lower  lobe  of  the  right  lung;  pleurisy 
with  effusion  developed  in  the  second  case;  in  the  third  case  al- 
though the  diaphragm  was  involved  no  thoracic  symptoms  de- 
veloped, but  the  patient  died  from  perforative  peritonitis. 

Jaundice  is  rare  and  occurs  only  in  those  cases  where  there  is 
diffuse  syphilitic  involvement  of  the  liver. 

The  diagnosis  depends  on  the  history  of  the  patient,  on  the 
discovery  of  other  syphilitic  lesions  or  the  evidence  of  past  lesions; 
on  the  presence  of  the  Wassermann  reaction;  and  on  the  therapue- 
tic  test  of  antisyphilitic  remedies.  Gummata  of  the  liver  must 
be  distinguished  especially  from  disease  of  the  gall-bladder,  and 
from  carcinoma.  The  former  usually  may  be  excluded  by  a  care- 
ful study  of  the  history.  In  carcinoma  the  disease  does  not  extend 
over  so  long  a  time;  there  is  no  enlargement  of  the  spleen  (common 
in  syphilis  of  the  Hver);  and  the  patient  very  seldom  is  under 
forty  years  of  age.  At  operation  the  differentiation  from  car- 
cinoma may  be  difficult,  but  carcinoma  of  the  liver  almost  always 
is  secondary  to  a  primary  growth  elsewhere;  there  never  are  scars 
of  healed  lesions  on  the  surface  of  the  liver  as  is  frequently  the 
case  in  syphihs  of  the  liver;  the  carcinomatous  nodules  rarely  if 
ever  stand  forth  prominently  from  the  surface  of  the  Hver;  and 
when  cut  and  scraped  the  carcinoma  gives  "cancer  juice"  which 
is  never  the  case  with  a  gumma. 

Treatment.- — The    usual    antisyphilitic    measures    should    be 

instituted.     If  the  patient's  condition  is  urgent,  salvarsan  should 

be  administered.     In  most  cases  the  vigorous  use  of  mercury  and 

the  iodides  will  bring   relief  of   symptoms.     If   such   treatment 

fails,  as  it  usually  does  when  the  gumma  is  very  fibrous  or  calcified, 

excision  of  the  portion  of  the  liver  aft"ected  should  be  attempted. 
14 
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Lotheissen  summarizes  the  results  of  forty  such  operations; 
thirty-four  patients  were  cured,  two  were  improved,  while  four 
died.  These  forty  cases  do  not  include  simple  exploratory  opera- 
tions, with  separation  of  adhesions,  but  only  cases  of  excision. 

Tuberculoma  of  the  liver  is  rare.  Lotheissen  has  collected 
thirty-four  cases,  as  well  as  thirteen  cases  in  which  there  was  a 
tuberculous  abscess  in  or  near  the  Hver.  In  thirty-two  instances 
the  lesions  in  the  liver  were  found  only  at  autopsy;  and  in  twenty- 
three  there  had  been  no  symptoms  during  life  to  call  attention 
to  the  liver.  Operative  treatment  was  undertaken  in  fifteen 
cases,  but  a  correct  diagnosis  before  operation  was  made  in  only 
three.     Ten  of  these  patients  recovered. 
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Malignant  Tumors  of  the  Liver. 

Sarcoma  of  the  liver  is  very  rare  and  clinically  cannot  be  dis- 
tinguished from  carcinoma.  In  almost  all  cases  it  is  secondary 
to  sarcoma  in  some  other  part  of  the  body,  particularly  the  eye, 
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and  soft  tissues  of  the  hmbs.  There  are  a  few  cases  on  record  in 
which  sarcoma  of  the  hver  has  been  secondary  to  a  primary  sar- 
coma of  bone,  but  in  none  of  these  was  there  any  osseous  tissue 
in  the  nodules  found  in  the  Hver.  Langenbuch  refers  to  two 
instances  of  secondary  chondrosarcoma  of  the  hver.  Most 
tumors  are  spindle  or  round  celled.  Lymphosarcoma,  myosar- 
coma, and  myxosarcoma  also  have  been  recorded.  Melanotic 
sarcoma  is  not  very  rare,  especially  when  secondary  to  a  similar 
tumor  of  the  eye  (choroid). 

Knott  has  collected  fifty-nine  cases  of  primary  sarcoma  of  the 
liver,  and  reported  fifteen  hitherto  unpublished  cases,  making  a 
total  of  seventy-four  cases. 

The  syjnptoms  are  not  characteristic.  Pain,  enlargement  of 
the  liver,  perhaps  jaundice  and  ascites,  may  not  develop  until 
late  in  the  disease.  Kahlden  reported  a  case  in  which  the  first 
symptom  was  the  black  color  of  the  faeces,  followed  by  dark 
urine,  both  appearing  before  there  was  any  demonstrable  tumor 
of  the  hver.  Fever  of  an  intermittent  type  is  not  unusual  during 
the  course  of  the  disease.  In  most  cases  this  course  is  very 
rapid  toward  a  fatal  termination. 

The  treatment  usually  must  consist  merely  in  palliation  of 
the  symptoms  as  they  develop.  Early  exploratory  laparotomy 
may  serve  to  clear  up  the  diagnosis,  and  in  some  cases  the  tumors 
have  been  excised  with  at  least  temporary  benefit  to  the  patients. 
Knott,  in  his  study  of  primary  hepatic  sarcoma,  referred  to  above, 
found  that  operation  had  been  done  in  twenty-seven  cases  with 
fifteen  deaths,  a  mortality  of  55.5  per  cent. 

In  eighteen  cases  the  tumor  was  excised;  eight  patients  died, 
a  mortality  of  44.4  per  cent.  In  six  cases  the  tumor  was  inopera- 
ble; four  patients  died,  a  mortality  of  66.6  per  cent.  In  three 
cases  the  nature  and  result  of  the  operation  are  not  recorded. 

Of  the  twelve  patients  who  survived  the  operation  for  any 
length  of  time,  the  after  history  is  known  in  only  six  cases :  three 
of  these  patients  died  in  less  than  four  months;  one  had  recurrence 
after  seven  months;  one  died  at  the  end  of  nine  months;  and  only 
one  (Bardeleben)  remained  in  good  health  for  as  long  a  period  as 
two  years. 

Carcinoma  is  relatively  the  most  frequent  neoplasm  of  the 
liver.     It  occurs  in  middle  and  advanced  life  and  is  seen  more 
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frequently  in  men  than  in  women.  It  may  be  either  primary  or 
secondary,  the  latter  occurring  in  about  96  per  cent,  of  the  cases. 
Among  10,000  autopsies,  Hale  White  found  ten  primary  tumors 
and  240  secondary  to  carcinoma  elsewhere.  Secondary  carcinoma 
is  of  interest  from  the  diagnostic  standpoint  alone,  as  it  is  not 
amenable  to  surgical  treatment.  Primary  carcinoma  may  be 
removed  with  success,  if  the  diagnosis  is  made  early  enough; 
but  Kehr,  in  800  laparotomies  for  disease  in  the  upper  right 
quadrant  of  the  abdomen,  claims  that  he  found  only  one  case 
where  the  primary  carcinoma  was  at  a  stage  where  cure  by  radical 
operation  might  have  been  hoped  for. 

Pathology. — Carcinoma   of   the  liver   occurs  in   three   forms: 

1.  Massive  carcinoma  appears  as  a  whitish  or  grayish  opaque 
mass,  may  grow  to  immense  size  (5-12  kg.)  and  usually  involves 
the  whole  of  a  lobe,  in  most  cases  the  right.  The  growth  is  well 
defined  from  the  surrounding  hepatic  tissue,  does  not  project 
markedly  from  the  surface,  and  the  general  form  of  the  liver  is 
preserved  in  spite  of  the  enlargement.  If  a  tumor  of  this  kind  is 
found  in  the  liver  it  is  useless  to  search  for  a  primary  growth  else- 
where (Langenbuch  S.  52)  as  the  hepatic  lesion  almost  surely  is 
the  primary  tumor. 

2.  Infiltrating  or  diffuse  carcinoma  is  very  rare,  and  hke  the 
massive  carcinoma  usually  is  a  primary  growth.  It  gives  no 
metastases  (Langenbuch)  and  histologically  often  is  mistaken  for 
portal  cirrhosis  (page  182)  or  nodular  adenomatous  hyperplasia 
(page  207).  The  whole  liver  is  affected  but  its  form  is  httle  al- 
tered except  for  the  increase  in  all  dimensions.  Its  surface  is 
studded  with  little  smooth  round  knobs,  the  size  of  peas  or  cherries, 
and  between  them  the  liver  tissue  is  shrunken  and  retracted.  Ac- 
cording to  some  authorities  (Fetzer  and  Perls)  this  is  merely 
the  most  advanced  form  of  the  massive  carcinoma  already 
described. 

3.  Nodular  or  multiple  carcinoma  is  the  usual  secondary  type 
and  is  also  the  most  frequent  primary  type.  Under  the  latter 
circumstances  most  of  the  nodules  are  regarded  as  metastases 
from  one  original  primary  hepatic  tumor.  The  nodules,  which  are 
scattered  irregularly  over  the  surface  of  the  organ  especially  at  its 
periphery,  are  whitish,  gray  or  yellowish  masses  from  the  size  of 
a  pin-head  to  that  of  an  orange,  though  rarely  larger  than  a  walnut. 
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They  stand  out  from  the  surface  of  the  Hver;  frequently  cause  peri- 
hepatitis, with  resulting  adhesions;  and  when  large  often  become 
umbilicated  as  the  result  of  interstitial  hemorrhages. 

Beadles  maintained  that  a  clinical  distinction  was  not  difficult 
between  primary  and  secondary  carcinoma,  even  in  this  nodular 
form.  Secondary  nodules  are  scattered  all  over  the  liver,  vary  in 
number  and  size,  and  may  leave  little  normal  hepatic  tissue  visible, 
but  they  are  always  more  or  less  rounded  in  form,  and  are  dis- 
tributed with  fair  uniformity,  not  massed  particularly  about  the 
fossa  of  the  gall-bladder  or  the  quadrate  lobe.  ^^ Primary  malig- 
nant disease  forms  a  hard,  uniform  scirrhous  mass,  if  not  involving 
at  least  close  upon  the  superior  wall  of  the  gall-bladder."  It 
spreads  backward  from  this  region  in  the  tongue-like  prolonga- 
tions which  extend  beyond  the  general  mass.  This  localization  is 
characteristic,  and  serves  to  distinguish  primary  from  secondary 
carcinoma,  even  when  in  cases  of  the  former  nature  there  are 
metastases  from  the  original  tumor  in  other  parts  of  the  liver. 
The  main  feature  by  which  primary  may  be  differentiated  from 
secondary  carcinoma,  according  to  Beadles,  is  the  apparent 
origin  of  the  former  from  the  region  of  the  cystic  duct  or  neck  of 
the  gall-bladder  or  the  liver  tissue  immediately  adjoining,  Gall- 
stones were  present  in  eleven  out  of  thirteen  cases  of  primary 
carcinoma  of  the  liver;  but  they  were  found  only  in  two  out  of 
sixty-three  cases  of  secondary  carcinoma. 

Primary  carcinoma  of  the  liver  is  slightly  more  frequent  in 
men  than  in  women;  but  in  women  secondary  carcinoma  occurs 
more  than  twice  as  frequently  as  in  men  chiefly  owing  to  the  greater 
frequency  of  piimary  growths  in  the  area  drained  by  the  portal 
vein.  More  than  half  the  cases  occur  between  the  ages  of  forty 
and  sixty  years,  but  it  is  not  an  excessively  rare  affection  even  in 
childhood.  In  infants  and  young  children,  however,  the  disease 
usually  is  primary  in  the  liver. 

The  symptoms  of  carcinoma  of  the  liver,  whether  primary  or 
secondary,  are  not  constant.  Probably  the  condition  is  diagnosed 
during  life  in  not  more  than  two-thirds  of  the  cases.  In  cases  of 
secondary  carcinoma  it  is  not  unusual  for  the  symptoms  referable 
to  the  liver  to  overshadow  those  caused  by  the  primary  growth. 
Anorexia,  gradual  but  progressive  failure  of  strength  and  loss  in 
weight,  and  vague  digestive  disturbances  are  the  most  characteris- 
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tic  symptoms;  but  the  diagnosis  must  be  made  by  exploratory 
laparotomy  unless  a  palpable  tumor  has  developed. 

Cachexia,  which  develops  early,  usually  advances  steadily. 
This  is  especially  true  of  the  development  of  secondary  growths 
in  the  liver,  the  primary  growth  from  which  metastasis  has  oc- 
curred very  frequently  not  causing  any  cachexia  at  all. 

Jaundice  is  present  in  about  50  per  cent,  cf  all  cases.  It 
varies  in  degree,  especially  at  first,  but  usually  increases  in 
intensity  when  present  and  persists.  It  may  be  due  to  obstruc- 
tion of  the  common  duct  by  the  pressure  of  a  primary  growth  in 
the  head  of  the  pancreas;  to  secondaiy  nodules  in  the  lymph- 
nodes  along  the  common  duct;  to  primary  foci  of  carcinoma  in 
the  biliary  ducts;  or  to  direct  pressure  on  the  intrahepatic  ducts. 

Pain  may  be  absent  in  carcinoma  of  the  liver,  but  there  always 
is  a  general  feeling  of  discomfort,  a  sense  of  weight  and  heaviness. 
The  actual  pain  varies  somewhat  with  the  position  and  extent  of 
the  growth.  When  the  neoplasm  is  deep  seated  there  is  not  very 
much  actual  pain;  when  the  capsule  of  the  liver  is  involved,  the 
pain  may  be  sharp  and  cutting  in  character.  With  the  formation 
of  perihepatic  adhesions,  pain  becomes  more  constant,  often 
radiating  to  the  epigastrium,  the  thorax,  the  back,  or  the  shoulder, 
and  being  aggravated  by  motion.  CoHcky  pain  is  present  at  times 
in  those  cases  where  the  new  growth  is  near  the  hilum;  it  is  due 
to  biliary  obstruction. 

Tenderness  may  be  elicited  on  deep  palpation,  but  it  is  not 
present  in  all  cases. 

Ascites  is  present  in  about  one-half  the  cases.  If  jaundice  is 
present  the  fluid  usually  is  bile  stained;  otherwise  it  is  clear.  Usu- 
ally it  is  not  excessive  in  amount,  and  but  little  discomfort  is 
experienced    from    its    presence.     Tapping    seldom    is    required. 

Enlargement  of  the  liver  is  the  most  constant  phenomenon, 
the  increase  in  size  at  times  being  very  great.  The  right  lobe 
generally  enlarges  more  than  the  left.  The  edges  may  be  palpa- 
ble, firm  and  hard,  but  usually  are  irregular  and  more  or  less 
nodular. 

The  diagnosis  often  is  very  difficult  to  make,  unless  the  cases 
are  well  advanced,  or  unless  a  primary  focus  is  recognized.  In 
some  instances  an  exploratory  operation  may  be  advisable  to  clear 
up  the  diagnosis.     The  condition  must  be  differentiated  especially 
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from  abscess  or  echinococcus  cyst  of  the  liver,  syphilis  of  the  Uver, 
and  biliary  hypertrophic  cirrhosis;  this  usually  may  be  done  by 
careful  study  of  the  history  and  by  the  physical  examination.  At 
times  it  is  impossible  to  differentiate  between  carcinoma  of  the 
liver  and  tumors  in  adjacent  structures,  such  as  the  stomach, 
the  colon,  the  kidney  or  the  omentum.  In  these  cases  exploratory 
laparotomy  is  justifiable. 

The  prognosis  is  practically  hopeless.  Hale  White  gave  the 
duration  of  life  as  four  months  after  the  development  of  symptoms 
in  primary  carcinoma  and  seven  months  after  the  symptoms  of 
secondary  carcinoma  began.  If  a  primary  growth  can  be  com- 
pletely removed  by  excision,  the  chances  of  permanent  cure 
are  reasonably  good;  but  there  are  exceedingly  few  cases  in  which 
this  treatment  is  possible.  Liicke's- patient  according  to  Terrier 
and  Auvray  died  of  recurrence  two  years  after  operation  (Yeomans 
gives  the  period  of  survival  as  eight  years).  Freeman's  was  in 
good  health  over  three  years  after  operation;  and  Schrader's 
remained  in  good  health  even  seven  years  after  operation.  Hoch- 
enegg's  patient  survived  three  years,  and  for  two  years  of  this  time 
was  in  good  health. 

The  treatment  hitherto  has  been  considered  purely  palliative. 
This  certainly  still  is  true  of  secondary  carcinoma  where  operation 
is  contraindicated,  but  in  the  future  it  is  more  than  likely  that 
earlier  exploratory  operation  will  reveal  an  increasing  number  of 
cases  of  primary  carcinoma  suitable  for  extirpation.  Operation 
always  is  contraindicated  in  the  presence  of  multiple  nodules, 
marked  cholaemia,  advanced  cachexia,  and  lymphatic  enlarge- 
ments. When  the  tumor  is  single,  of  primary  origin,  and  can  be 
readily  reached,  partial  hepatectomy  may  be  performed.  Mayo 
Robson  reports  having  exposed  the  liver  by  operation  in  thirty- 
five  cases  and  finding  three  among  them  which  he  considered 
suitable  for  hepatectomy.  One  patient  died  on  the  table,  and 
the  other  two  died  from  recurrence  in  a  few  months.  Terrier 
and  Auvray  collected  thirty-eight  radical  operations  for  various 
neoplasms  of  the  liver;  thirty- two  patients  recovered,  and  six 
died  from  the  operation,  giving  an  operative  mortality  of  15.8  per 
cent.  The  immediate  result  is  known  in  seventy-four  out  of 
seventy-five  cases  of  partial  hepatectomy  for  various  causes  tabu- 
lated by  Keen:  eleven  patients  died,  an  operative  mortality  of 


2i6         Tumors  of  Liver,  Gall-bladder  and  Bile-ducts 

14.9  per  cent.  The  immediate  death  rate  following  operation  is 
largely  independent  of  the  nature  of  the  growth.  Yeomans  col- 
lected ten  operations  for  primary  carcinoma  of  the  liver,  includ- 
ing a  case  of  his  own.  The  following  list  includes  also  an  ope- 
ration by  Terrier,  which  Yeomans  seems  to  have  overlooked. 

(i)  Jacobs:     Thermocautery  and  drainage;   recovery;   recurrence  in  seven 
months. 

(2)  Lapointe  (Operation  by  Segond) :  Pedicle  clamped  and  divided;  death 

on  third  day. 

(3)  LtJCKE:  Elastic  ligature  and  cautery;  death  two  years  later  from  recur- 

rence; (possibly  a  gumma). 

(4)  FiLiPPiNi:   Elastic  ligature,   resection  two   days  later;    recurrence  and 
death  in  two  months. 

(5)  Keen:  Thermocautery  of  entire  left  lobe;  recurrence  and  death  in  five 

months. 

(6)  Hochenegg:  Excised,  and  stump  fixed  in  abdominal  wound;  patient 
died  of  recurrence  three  years  later;  diagnosis  doubtful. 

(7)  L.  Freeman:  Tumor  isolated  by  gauze  strips  through  liver  substance; 

operation  January  20,  1903;  excellent  health  August,  1906. 

(8)  Schrader:  Excised,  wound  cauterized  and  fixed  in  abdominal  wound; 
patient  alive  and  well  seven  years  after  operation. 

(9)  Roux:  Excised,  bleeding  controlled  by  suture  through  liver;  recovery. 

(10)  Yeomans:  Incised,   curetted,  packed  and  drained;   well  two  months 
after  operation. 

(11)  Terrier:  excision;  recovered,  but  three  months  after  operation  prob- 
ably had  pelvic  recurrence. 
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Tumors  of  the  Gall-bladder  and  Bile-ducts. 

Cystic  Degeneration  of  the  Gall-bladder. — This  is  a  rare 
condition  which  has  been  studied  recently  by  Konjetzni.  Licini 
has  published  another  case,  in  which  the  gall-bladder  was  converted 
into  a  multicystic  tumor  the  size  of  an  average  apple;  there 
was  also  an  adenocarcinoma  of  the  cystic  duct;  and  the  pressure 
of  the  enlarged  gall-bladder  on  the  common  duct  caused  jaundice 
to  develop. 

According  to  Aschoff  and  Bacmeister  there  is  in  about  3  per 
cent,  of  gall-bladders  an  adenomatous  structure,  especially  at 
the  fundus;  and  in  cases  of  infection  which  closes  these  glands, 
cystic  degeneration  may  occur.  They  believe  it  predisposes  to 
the  development  of  carcinoma. 

The  proper  treatment  is  cholecystectomy. 

Carcinoma  of  the  gall-bladder  and  bile-ducts  is  much  more 
common  than  carcinoma  of  the  liver.  Secondary  carcinoma 
occurs  but  is  of  no  surgical  interest  as  the  lesions  rarely  develop 
except  late  in  a  general  carcinomatosis. 

Primary  carcinoma  of  the  gall-bladder  and  bile-ducts  is  much 
more  common  than  formerly  suspected.  It  is  found  in  about  5 
per  cent,  of  all  cases  of  carcinoma.  It  occurs  three  to  four  times 
as  often  in  the  gall-bladder  as  in  the  bile-ducts.  Musser,  in  1889, 
was  able  to  collect  100  cases,  in  sixty-four  of  which  the  variety 
of  the  new  growth  was  clearly  indicated.  Among  3908  operations 
on  the  gall-bladder  and  biliary  passages,  performed  between  1890 
and  1910,  W.  J.  Mayo  found  85  cases  or  2.1  per  cent,  of  malignancy. 
The  senior  author  has  found  2.3  per  cent,  of  malignancy  in  262 
operations  performed  by  him  at  the  German  Hospital.  It  is 
probable  that  this  proportion  of  carcinomas  in  gall-bladder  and 
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biliary  duct  surgery  would  be  con?iderably  increased  if  a  careful 
microscopical  study  were  made  of  every  gall-bladder  removed 
and  if  many  of  the  cases  that  are  too  far  advanced  for  operative 
interference  were  included  in  the  statistics. 

Primary  carcinoma  of  the  gall-bladder  is  most  frequently 
seen  between  the  ages  of  fifty  and  sixty;  but  Proscher  reported  a 
case  in  a  man  twenty-two  years  of  age.  It  is  much  more  frequent 
in  women  than  in  men,  the  proportion  being  3-1  according  to 
Musser,  and  4-1  according  to  Fiitterer.  Among  seven  patients 
operated  upon  by  the  senior  author,  six  were  women  averag- 
ing in  age  from  thirty-six  to  sixty- three;  the  seventh  patient  was 
a  male,  twenty-six  years  old. 

Schroder  says  that  14  per  cent,  of  all  gall-stone  patients  even- 
tually suffer  from  carcinoma  of  the  biliary  apparatus.  The 
theory  that  the  irritation  of  the  gall-stones  predisposes  to  the 
development  of  carcinoma  in  the  gall-bladder  is  well  borne  out 
by  statistics :  thus  Musser  found  gall-stones  associated  with  car- 
cinoma in  69  per  cent-  of  the  cases;  Fiitterer,  in  78  per  cent.; 
Winton,  in  81  per  cent.;  Zenker,  in  91  per  cent.;  Courvoisier, in 
91  per  cent.;  Siegert,  in  95  per  cent.;  and  Janowski,  in  100  per 
cent.  In  the  senior  author's  series,  gall-stones  were  present 
in  87  per  cent.  The  theory  of  irritation  as  a  causative  factor 
in  producing  carcinoma  of  the  gall-bladder  is  enhanced  by  the 
fact  that  Beadles,  in  a  study  of  twenty-eight  personal  cases  of 
secondary  carcinoma  of  the  liver  and  gall-bladder,  did  not  find 
gall-stones  in  a  single  instance;  while  in  a  total  of  sixty- three 
cases  of  secondary  carcinoma  gall-stones  were  present  in  only  two 
instances. 

Pathology. — Primary  carcinoma  of  the  gall-bladder  is  most 
frequently  found  in  the  fundus,  the  secondary  site  of  preference 
being  near  the  neck  of  the  bladder  or  the  beginning  of  the  cystic 
duct.  In  other  cases  the  entire  organ  may  be  involved.  In 
his  analysis  of  forty-five  cases,  Fiitterer  found  the  growth  in  the 
fundus  in  seventeen,  near  the  opening  of  the  cystic  duct  in  thir- 
teen, on  the  posterior  wall  in  eight,  and  on  the  anterior  wall  in 
seven. 

Most  cases  are  of  the  columnar-cell  type;  but  Konjetzni  has 
collected  twenty-three  instances  of  squamous-cell  carcinoma  of 
the  gall-bladder. 
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There  are  two  types  of  new  growth  recognized,  although  in  any 
case  they  may  coexist.  In  one  there  is  a  cauliflower-like  growth 
which  projects  into  the  cavity  of  the  gall-bladder;  in  the  second 
form  there  is  a  general  infiltration  of  the  walls  of  the  organ.  Al- 
though the  growths  usually  are  circumscribed  in  the  beginning, 
infiltration  becomes  marked  and  nodular  enlargement  of  the  gall- 
bladder results.  If  the  cystic  duct  is  obstructed,  the  gall-bladder 
usually  becomes  distended;  the  contents  usually  are  bloody.  Per- 
foration into  the  general  peritoneal  cavity  rarely  ensues,  although 
adhesions  to  the  surrounding  viscera  are  common;  in  this  way 
stenosis  of  the  duodenum,  pylorus,  or  colon,  may  occur.  In  some 
cases  ulceration  into  the  colon,  stomach  or  duodenum  with  the 
formation  of  an  internal  biliary  fistula  may  result.  An  external 
biliary  fistula  is  very  rare,  except  as  the  result  of  operation.  Ex- 
tension to  the  liver  is  found  in  about  50  per  cent,  of  the  cases,  the 
process  in  the  liver  being  the  result  of  direct  extension  along  the 
biliary  ducts  or  by  the  lymphatics.  As  noted  at  page  213,  Beadles 
incHnes  to  the  view  that  most  if  not  all  cases  of  primary  car- 
cinoma of  the  liver  arise  at  or  near  the  cystic  duct  or  neck  of  the 
gall-bladder. 

The  following  case  history  shows  the  possibility  of  inflamma- 
tion and  irritation  other  than  that  caused  by  calculi  acting  as  an 
aetiological  factor  in  gall-bladder  carcinoma. 

A.  F.,  female,  forty-nine  years  of  age  was  admitted  to  the  German  Hos- 
pital in  January,  1907. 

Family  history,  negative.     No  tuberculosis  or  malignancy. 

Previous  History. — Has  had  seven  chUdren.  Thirteen  years  ago  had  an 
attack  of  acute  nephritis;  four  years  ago  an  attack  of  pneumonia;  one  year 
ago  an  attack  of  acute  appendicitis  at  which  time  there  was  marked  pain  in 
the  upper  right  quadrant  of  the  abdomen,  and  patient  was  jaundiced.  Chief 
complaint  on  admission  to  hospital  was  profuse,  foul-smelling,  at  times 
bloody,  vaginal  discharge. 

Physical  examination:  large,  stout,  well-nourished  woman,  with  flabby, 
pendulous  abdomen.  No  pain  or  tenderness  over  entire  abdomen.  \'aginal 
examination  revealed  presence  of  a  small,  freely  movable  uterus  with  nor- 
mal appendages.  A  small  polyp  was  protruding  from  cervix.  Two  days 
after  admission  patient  was  suddenly  seized  with  pain  over  gall-bladder 
region  followed  by  rise  of  temperature,  marked  tenderness  and  rigidity  over 
the  gall-bladder  and  slight  jaundice.  Patient  rapidly  recovered  from  the 
gall-bladder  attack. 

Operation:   March    30,    1907. — The   uterus    was    curetted.     Pathological 
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examination  showed  absence  of  any  malignancy.  Upper  right  rectus  in- 
cision made.  Adhesions  of  some  standing  between  the  gall-bladder  and 
stomach  and  duodenum;  new  adhesions  between  gall-bladder  and  liver. 
Adhesions  ligated  and  cut  and  gall-bladder  freed.  Gall-bladder  aspirated 
and  reddish-brown  bile  removed.  Gall-bladder  opened.  Xo  gall-stones 
found.  Cystic  and  common  ducts  patulous.  ]Mucous  membrane  swollen 
and  congested.  Cholecystostomy  with  protective  gauze  and  rubber-dam 
drainage. 

Subsequent  Course. — Patient  made  a  good  recovery.  Was  relieved  of  all 
trouble  until  the  summer  of  1908,  when  she  complained  of  a  dull,  aching  pain 
about  the  incision.  Pain  was  more  or  less  constant,  with  sharp  exacerba- 
tions. Has  been  nauseated  with  vomiting.  During  and  after  very  sharp 
pains  would  become  jaundiced.  Readmitted  to  the  German  Hospital, 
July  17.  1909. 

Xo  jaundice.  Great  rolls  of  fat  on  pendulous  abdomen.  Sense  of  a 
mass  near  old  scar.     Tenderness  on  palpation. 

Second  Operation,  July,  1909. — Upper  right  rectus  incision.  Gall-blad- 
der region  found  to  be  a  dense  mass  of  tissue,  evidently  carcinoma.  X'umer- 
ous  carcinomatous  nodules  on  lesser  omentum  and  about  gall-bladder  site. 
Nodule  removed.  Wound  drained  and  closed  to  drainage.  Pathological 
report  of  nodule  proved  it  to  be  carcinoma. 

Patient  made  an  operative  recovery  and  was  discharged  from  the  Hospi- 
tal August  6,  1909.     Subsequent  history  not  known. 

Symptoms. — These  are  much  the  same  as  those  of  primary- 
carcinoma  of  the  liver,  especially  when  the  tumor  arises  in  the 
mucous  membrane  of  the  gall-bladder;  the  carcinoma  that  arises 
from  the  glands  of  the  gall-bladder's  mucous  membrane  is  more 
apt  to  produce  symptoms  referable  to  the  gall-bladder  itself  or  its 
ducts.  In  the  vast  majority  of  cases  the  patient  who  presents  a 
hard  nodular  tumor  of  the  gall-bladder  or  hver  which  may  be 
diagnosticated  certainly  as  carcinoma,  without  an  exploratory 
operation,  is  already  beyond  the  help  of  surgery. 

Treatment. — The  most  favorable  cases  are  those  where  a  thick- 
walled  gall-bladder  removed  at  operation  is  recognizably  affected 
by  carcinoma  only  after  microscopical  study.  ]\Iost  cases  re- 
cognized as  malignant  during  the  operation  prove  too  far  ad- 
vanced for  excision  to  be  justifiable;  or  if  excicion  is  done,  the 
patients  die  of  recurrence  within  a  year.  On  the  other  hand, 
among  seven  cases  recognized  as  carcinomatous  only  after  micro- 
scopical study,  ISIa^'o  had  three  patients  who  were  well  more  than 
two  3'ears  after  operation.  But  whenever  possible,  even  in  cases 
recognized  as  mahgnant,  excision  of  the  gall-bladder,  cystic  duct 
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and  of  the  adherent  surface  of  the  H\-er.  should  be  done.  Palliative 
operation  is  of  Httle  use  in  relieving  the  most  distressing  symptoms, 
and  in  most  cases  merely  entails  upon  the  patient  the  additional 
discomfort  of  a  biliary  or  mucous  hstula.  If  a  radical  operation 
cannot  be  done,  the  abdomen  should  be  closed  without  doing  any- 
thing else.  Terrier  and  Auvray  collected  sixteen  cholecystec- 
tomies for  carcinoma  of  the  gall-bladder,  recognized  as  such  at 
operation:  there  were  tive  deaths  (an  immediate  mortality  of 
31  per  cent.)  and  eleven  rapid  recurrences.  Among  eighteen 
operations  where  a  portion  of  the  liver  was  removed  along 
with  the  gall-bladder,  there  were  three  immediate  deaths  (16.6  per 
cent.)  and  fourteen  deaths  from  recurrence  in  from  six  to  eight 
months.  One  patient  (that  of  Hochenegg,  already  referred  to  at 
page  216)  survived  for  three  years,  during  two  years  of  which  time 
he  enjoyed  good  health.  These  more  radical  operations  had 
all  been  done  since  i8go.  Terrier  and  Auvray  came  to  the  pes- 
simistic conclusion  that  while  the  end  results  of  radical  operation 
for  this  condition  were  detestable,  yet  those  of  paUiative  opera- 
tion were  still  more  detestable.  They  found  among  fifteen 
cholecystostomies  in  cases  of  malignant  disease,  that  four  patients 
died  from  the  operation,  and  only  one  survived  as  long  as  a  year. 
Palliative  operation  should  be  done  only  for  signs  of  grave  chole- 
cystitis or  cholangeitis. 

Primary  Carcinoma  of  the  Bile-duGts. — This  occurs  in  men.  in 
about  61  per  cent,  of  cases;  thus  showing  a  marked  contrast  to 
carcinoma  of  the  gall-bladder,  which  occurs  in  men  in  only  about 
20  or  25  per  cent,  of  cases.  In  an  analysis  of  sixty  cases  of 
carcinoma  of  the  bihary  ducts.  Schiiller  found  forty-one  at  the 
papiUa  of  Vater.  and  nineteen  in  the  common  duct  or  the  hepaticus. 
Rolleston  found  the  growth  situated  as  follows  in  eighty  cases: 
In  the  common  bile-duct,  thirty-three  (lower  end  twenty-one, 
mid-part,  eleven ) :  at  the  junction  of  the  common  bile-duct,  cystic 
duct  and  common  hepatic  duct,  twenty-five:  in  the  common  he- 
patic duct,  eighteen;  in  the  right  or  left  hepatic  ducts,  three;  in 
the  cystic  duct,  one;  and  in  the  cystic  duct  and  lower  end  of  the 
bile-duct,  one  (Kelly).  In  102  cases,  Donati  found  twenty-nine 
of  the  choledochus,  thirty-four  at  the  hepatico-cystic  juncture, 
twenty-eight  of  the  hepaticus,  one  of  the  cysticus,  and  ten  not 
located.     Accordins;  to  Licini  his  case  of  carcinoma  of  the  cvstic 
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duct  is  the  third  on  record.  The  result  of  the  growth  of  carcinoma 
of  the  ducts  usually  is  a  constriction,  with  dilatation  of  the  ducts 
above  the  growth.  The  obstructing  tumor  occurs  either  as  an  an- 
nular growth  which  concentrically  constricts  the  duct,  or  as  a  pa- 
pillary outgrowth  into  the  duct  lumen.  Wide  infiltration  of  the 
ducts  is  rare.  Carcinoma  at  the  papilla  of  Vater  may  be  of  intes- 
tinal, pancreatic,  or  biliary  origin.  Clinically  it  resembles  cylin- 
drical-celled carcinoma  of  other  portions  of  the  intestinal  tract  in 
its  slow  and  superficial  growth,  and  its  slight  tendency  to  metas- 
tasis (Terrier  and  Auvray).  Obstruction  in  the  common  duct  re- 
sults in  distention  of  the  gall-bladder  unless  this  has  been  previ- 
ously diseased  and  contracted.  When  the  growth  is  in  the  hepatic 
duct,  the  gall-bladder  usually  is  small.  Enlargement  of  the  liver 
occurs  in  almost  all  cases,  and  there  may  also  be  associated  ob- 
struction of  the  portal  circulation  and  the  development  of  ascites. 

Symptoms. — In  carcinoma  of  the  extra-hepatic  biliary  ducts  the 
symptoms  are  not  marked,  as  a  rule,  until  partial  obstruction  of 
the  duct  occurs.  As  in  all  conditions  affecting  the  biliary  tract, 
symptoms  of  dyspepsia  may  be  noted,  but  usually  the  first  symp- 
tom that  calls  attention  to  the  bihary  apparatus  is  the  onset  of 
jaundice.  In  most  cases  the  jaundice  develops  gradually,  although 
rare  cases  may  show  sudden  icterus  similar  to  calculous  ob- 
struction. The  jaundice  of  carcinoma  of  the  duct  is  permanent 
and  never  intermittent. 

Pain,  of  a  dull  aching  character,  may  be  noted  in  the  gall-blad- 
der region  or  in  the  epigastrium.  When  a  distended  gall-blad- 
der attempts  to  empty  itself,  there  may  be  coHcky  pains  simulating 
gall-stone  colic. 

The  gall-bladder  usually  is  enlarged  on  account  of  the  obstruc- 
tion below,  and  is  palpable  in  more  than  50  per  cent,  of  the  cases. 
The  liver  is  sKghtly  enlarged. 

The  diagnosis  must  be  made  from  calculous  obstruction  of 
the  common  duct.  In  the  latter  cases,  the  jaundice  develops 
suddenly,  is  intense,  but  intermittent,  the  stools  are  not  constantly 
acholic ;  in  carcinoma  it  develops  slowly,  steadily  increases  and  never 
becomes  intermittent,  no  bile  being  found  in  the  faeces  at  any  time 
after  complete  obstruction  has  once  developed.  In  calculous  ob- 
struction, the  pain  is  sudden,  severe,  radiates  to  the  right  shoul- 
der, and  is  accompanied  by  marked  tenderness  and  rigidity  in  the  re- 
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gion  of  the  gall-bladder;  in  carcinoma  there  is  only  a  dragging  sensa- 
tion, often  attributed  to  gastric  disorder.  In  calculous  obstruction 
the  temperature  usually  is  elevated,  and  the  attack  may  be  ushered 
in  by  a  chill;  in  carcinoma  there  rarely  is  fever.  In  the  former  case 
the  patient's  general  nutrition  may  be  preserved  for  a  long  time, 
and  the  patient's  appetite  and  digestion  depend  on  the  intensity  of 
the  colic  and  jaundice;  in  carcinoma,  on  the  other  hand,  strength 
is  quickly  lost,  signs  of  duodenal  obstruction  supervene,  and 
emaciation  is  rapid. 

An  enlarged  gall-bladder,  in  the  presence  of  increasing  and  non- 
remitting  j  aundice,  is  due  to  carcinoma  in  a  large  majority  of  cases; 
the  jaundice  due  to  common  duct  obstruction  is  accompanied  by 
a  contracted  gall-bladder  in  84  per  cent,  of  the  cases,  according  to 
Courvoisier.  Before  enlargement  of  the  gall-bladder  occurs 
diagnosis  is  very  difl&cult;  bat  this  enlargement  develops  so  con- 
stantly as  soon  as  obstruction  is  complete,  that  there  is  little 
excuse  for  failure  to  recognize  the  true  lesion  after  the  develop- 
ment of  jaundice.  Disturbance  of  the  pancreatic  functions 
indicates  a  growth  at  the  papilla  of  Vater  or  a  carcinoma  of  the 
pancreas  (page  363) ;  distinction  is  difficult. 

Prognosis. — The  disease  is  fatal  unless  all  of  the  diseased  struc- 
tures can  be  removed  by  operative  means.  The  ultimate  outcome 
of  the  condition  is  greatly  modified  by  the  form  of  treatment  and  by 
the  stage  of  the  growth  when  operation  is  performed.  If  the  dis- 
eased structures  are  removed  early,  the  prognosis  is  fairly  favorable; 
if  the  growth  is  not  entirely  removed,  or  if  the  disease  is  so  far  ad- 
vanced as  to  be  inoperable,  death  usualy  results  in  from  six  to 
eight  months. 

Treatment.- — Prophylatic  treatment  should  be  instituted  in 
all  instances  by  removal  of  all  gall-stones  that  may  be  in  the  gall- 
bladder and  ducts  as  soon  as  their  presence  has  been  determined. 
The  treatm.ent  of  carcinoma  of  the  common  duct  is  either  palliative 
or  radical,  consisting  in  the  formation  of  a  fistula  between  the  gall- 
bladder and  the  duodenum  (cholecysto-duodenostomy)  or  in  a  re- 
section of  the  duct  with  removal  of  the  growth.  Resection  of  the 
duct  and  the  various  steps  necessary  to  restore  a  channel  for  the 
discharge  of  bile  into  the  intestinal  tract  have  been  discussed  at 
page  124. 

Removal  of  a  growth  from  the  papiUa  of  Vater  or  from  the  duo- 
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denal  end  of  the  common  duct  may  be  accomplished  through  a  trans- 
duodenal incision,  as  first  employed  by  Czerny  in  1901  (Schiiller). 
Oppenheimer  has  collected  eighteen  operations  of  this  kind,  as 
shown  in  the  subjoined  table;  fifteen  of  the  operations  were  for  car- 
noma  with  six  deaths;  one  for  benign  tumor,  and  two  for  cica- 
tricial stricture,  all  three  successful. 

TRAXSDUODEX.JJ.  EXCISIOX  OF  PAPILLA  OF  VATER. 

(Oppenheimer's  Table.) 


Operator. 

Lesion. 

Result. 

Cordua 

Carcinoma 

Recovered 

Cuneo 

Carcinoma 

Died,  2  days 

Czerny 

Carcinoma 

Died,  5  days 

Hotz 

Carcinoma 

Recovered 

Korte 

Carcinoma 

Recovered 

Korte 

Carcinoma 

Died,  9  days 

Korte 

Benign  cicatricial 

strict 

ure 

Recovered 

Kraske 

Carcinoma 

Recovered 

Mayo 

Carcinoma 

Recovered  but  recurrence  in 
18  months. 

Mayo 

Carcinoma 

Died,  8  weeks 

Morian 

Carcinoma 

Recovered  and  well  9  months 

Navarro 

Carcinoma 

Recovered  and  well   2   years 

Oehler 

Benign  cicatricial  stricture 

Recovered 

Quenu 

Carcinoma 

Recovered 

Stein 

Carcinoma 

Recovered 

Tedenat 

Papilloma 

Recovered 

\'erhoogen 

Carcinoma 

Died,  13  days 

Volcker 

Carcinoma 

Died,  2  days 

18  operations,  12  recovered,  6  died, 

mortality  33  per  cent. 

Upcott  has  since  recorded  a  successful  transduodenal  excision  of 
a  carcinoma  of  the  papilla  Vater;  the  patient  was  doing  well 
one  month  after  operation.  Outerbridge,  in  his  careful  study 
of  this  subject,  notes  also  a  recent  operation  (unsuccessful)  re- 
corded by  Slajner. 

In  cases  where  the  growth  was  too  extensive  for  transduodenal 
excision,  a  few  attempts  at  more  radical  excision  have  been  made 
(Halsted,  Korte,  Kausch).  The  operation  in  these  cases  was  simi- 
lar to  the  cephalic  pancreatectomy  of  Sauve  (page  477).  Halsted's 
patient  survived  for  six  months,  but  Korte's  patient  died  in  three 
days.  Kausch  advises  the  following  technique,  which  he  has  em- 
ployed successfully,  though  his  patient  died  nine  months  later  of 
cholanseitis. 
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I.  Primary  operation.  Cholecystenterostomy,  as  a  temporary 
means  to  restore  the  patient's  health.  It  is  worth  noting,  how- 
ever, that  according  to  Quenu's  figures  (quoted  below)  seventeen 
out  of  twenty-one  patients  treated  by  this  operation  did  not 
survive. 
II.  Extirpation  of  the  growth. 

T.  Mobilization  of  the  duodenum. 

2.  Posterior  gastro-jejunostomy. 

3.  Section  and  closure  of  pylorus. 

4.  Enucleation  of  duodenum  and  adjacent  pancreas. 

5.  Section  of  choledochus  and  pancreatic  duct. 

6.  Duodenum  is  sectioned  below  the  growth,  and  its  distal 
segment  is  sutured  over  remains  of  pancreas,  the  intervening 
segment  with  the  stump  of  the  common  duct  and  the  pancreas 
being  removed. 

7.  Choledocho-enterostomy. 

The  second  stage  of  Kausch's  operation,  as  described  above, 
required  four  hours  for  its  completion.  In  cases  where  the  car- 
cinoma is  in  the  retroduodenal  portion  of  the  choledochus,  ex- 
cision may  be  attempted  after  mobilization  of  the  duodenum. 
Oppenheimer  has  collected  eighteen  such  operations,  ten  of  which 
were  for  carcinoma,  with  six  deaths;  three  for  calculous  obstruction, 
with  no  deaths;  four  for  benign  cicatricial  stricture,  with  two 
deaths;  and  one  fatal  operation  for  benign  tumor.  These  figures 
may  be  seen  in  the  annexed  table. 


RETRODUODENAL  RESECTION  OF  CHOLEDOCHUS. 


(Oppenheimer's  Statistics.) 


Operator. 

Lesion. 

Bier 

Carcinoma 

Doberauer 

Carcinoma 

Enderlen 

Carcinoma 

Jaboula\- 

Carcinoma 

Jenckel 

Benign  cicatricial  stricture 

Kehr 

Carcinoma 

Kehr 

Calculus 

Kehr 

Calculus 

Kehr 

Benign  cicatricial  stricture 

Kortc 


Benign  cicatricial  stricture 


Result. 

Died,  7  day? 

Died,  3  months 

Recovered;  well  i  j^ear  later 

Died,  4  days 

Recovered;  well  8  weeks  later 

Recovered;  died  2  1/2  years 
of  hepatic  abscess 

Recovered;  well  3  months  later 

Recovered;  well  6  weeks  later 

Died,  3  months  (3  days  after 
another  operation  for  recur- 
rent stricture) 

Died,  13  daj^s 
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RETRODUODEX-\L  RESECTIOX  OF  CROLEDOCRUS—iCotititmed.) 
(Oppenheimer's  Statistics.) 
Operator  Lesion  Result 


Littlewood 

Carcinoma 

Recovered 

Mayo 

Carcinoma 

Recovered;    died    13   months 
of  recurrence 

Mayo 

Carcinoma 

Died,  3  days 

Mayo 

Carcinoma 

Died,  9  weeks 

Mayo 

Benign  cicatricial  stricture 

Recovered;    well    10    months 

later 

Rob  son 

Carcinoma 

Died,  few  days 

Rotter 

Benign  tumor 

Died,  3  days 

Verhoogen 

Calculus 

Recovered;  well  i  month  later 

iS  operatioiis,  9  recovered, 

0  died, 

mortality  50  percent. 

After  excision  of  the  growth,  the  continuity  of  the  bile-tract 
must  be  restored  as  already  described  (page  124). 

Operations  in  the  presence  of  obstructive  j aundice  from  carcinoma 
are  very  serious  undertakings  on  account  of  the  great  danger  from 
hemorrhage.  Quenu  mentions  eight  cases  of  simple  explora- 
tory laparotomy:  seven  of  the  patients  are  known  to  have  died  of 
collapse  or  hemorrhage  in  a  short  time.  In  thirty-six  cases  in 
which  the  gall-bladder  w^as  drained,  nine  survived  for  periods 
varying  from  a  few  weeks  to  six  months;  the  others  all  died  from 
hemorrhage  before  the  eighteenth  day.-^ 

Of  seven  cases  in  which  hepaticus  drainage  was  done,  only 
one  patient  survived  more  than  a  few  weeks. 

Of  twenty-eight  anastomotic  operations  collected  by  Quenu, 
for  carcinoma  of  the  bile-ducts,  there  were 

21  cholecystenterostomies,  with  17  deaths,  4  recoveries. 
3  choledocho-enterostomies,  with  2  deaths,  i  recovery. 

1  cystico-duodenostomy,  i  recovery. 

2  hepatico-gastrostomy  or  enterostomy,  i  death,  i  recovery. 
From  these  figures  it  is  very  e\ddent  that  sargeons  are  correct 

in  their  present  attitude  toward  cholecystostomy  and  cholecyst- 
enterostomy  for  malignant  disease:  we  believe  it  is  generally  rec- 
ognized that  these  operations  should  not  be  performed  in  such 

^  Quenu  recommends,  and  has  employed  since  1907,  the  prophylactic  use  of  anti- 
diphtheritic  serum,  which  is  the  most  easily  procured  alien  serum.  He  injects  20 
c.c.  of  this  on  the  day  before  the  operation,  and  since  using  this  precaution  has  had 
onl}'  one  case  of  postoperative  hemorrhage  in  these  icteric  patients.  Other 
measures  employed  as  prophylaxis  against  bleeding  have  been  discussed  at 
page  31. 
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cases,  and  that  unless  a  radical  operation  can  be  performed  the 
surgeon  should  content  himself  with  exploration,  which,  according 
to  Quenu's  figures  is  quite  serious  enough. 

Sarcoma  of  the  gall-bladder  and  biliary  ducts  has  been  described 
and  a  few  cases  are  on  record.  It  is  impossible  to  differentiate 
between  sarcoma  and  carcinoma,  the  symptoms,  diagnosis,  prog- 
nosis and  treatment  being  practically  the  same. 
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In  addition  to  the  patient  whose  history  is  detailed  at  page 
219,  the  following  case  histories  of  patients  with  malignant  disease 
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of  the  gall-bladder  or  Kver  who  have  been  under  the  senior  author's 
care  at  the  German  Hospital  may  prove  of  interest: 

CARCixoirA   or    Gall-bladder  and   Panxreas;    Cholecysto-duodenos- 

tomy;  Death. 

]\I.  H..  female  aged  fifty-one,  admitted  to  the  German  Hospital  April  27, 
1903.  Complained  of  pains  in  lower  abdomen  referred  to  back.  These  were 
cramp-like  in  character.  Had  nausea  and  vomiting.  Jaundice  present  but  no 
itching.  Xight  sweats.  Stools  clay-colored.  Liver  enlarged  and  below 
umbilicus.  Alarked  tenderness  over  liver  and  gall-bladder.  Systolic  heart 
murmur  at  apex.  Heart  weak  and  irregular.  Patient  very  weak.  Hsemo- 
globin  75  per  cent.,  R.  B.  C.,  4,649,000;  W.  B.  C  14.000.  Coagulation 
time,  four  and  one-half  minutes. 

Operation. — Ether  anaesthesia.  Incision  through  upper  right  rectus.  Ad- 
hesions surrounding  gall-bladder,  which  was  enlarged,  elongated  and  thick- 
ened. Portion  resected.  Six  large  gall-stones  in  gall-bladder.  Pancreas 
enlarged  and  evidently  obstructing  common  duct-  Cholecysto-duodenos- 
tomy  performed  with  ]Murphy  button.  Patient  did  not  react  from  shock  of 
operation. 

Autopsy  revealed  mesenteric  and  retroperitoneal  lymph  nodes,  enlarged. 
Peri-pancreatic  growth  obstructing  common  duct.  Liver  much  enlarged 
and  bile  stained. 

Pathological  report  of  gall-bladder:     Carcinoma  with  necrosis. 

Carcixoma   of    Gall-bl-adder;  CHOLECYSXECTOin";  DR.AtxAGE  OF  Cystic 

Dlxt.    Recovery. 

R.  H.,  twenty-sLx  years  old,  single,  admitted  to  the  German  Hospital 
March  28,  1907,  discharged  April  13,  1907. 

Family  History. — Parents,  one  brother  and  three  sisters  li\-ing  and  well. 
Xo  history  of  tuberculosis  or  malignancy. 

Social  History. — Single.  Farmer  for  two  years.  Worked  in  city  before 
that.  Habits  regular.  Smokes.  Uses  alcoholics  moderately  and  not  con- 
stantly.    Denies  venereal  histor}\ 

Previous  Medical  History. — Had  measles  in  childhood.  Xo  serious  illness 
since  then  until  present  trouble  began. 

Present  Illness. — In  September,  1906,  just  after  the  evening  meal  one 
day,  patient  was  taken  suddenly  with  a  crampy  pain  in  the  gall-bladder 
region.  Shortly  afterward  he  vomited  and  felt  considerably  relieved.  Was 
quite  sick,  however,  for  two  or  three  hours.  Felt  well  the  next  day  and  went 
about  his  work.  Was  not  jaundiced  and  had  no  tji^ical  attack  of  biliar}- 
colic.  Since  this  primary'  attack,  there  have  been  numerous  similar  ones 
lasting,  for  the  most  part,  only  a  day  or  two.  It  was  not  until  the  third  or 
fourth  attack  that  the  patient  became  jaundiced  and  thereafter  there  was 
jaundice  with  each  attack.     The  skin  always  cleared  up  between  the  attacks. 
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About  four  or  five  weeks  before  admission  patient  had  the  latest  seizure  and 
on  this  occasion  was  confined  to  bed  for  some  w^eks.  Was  jaundiced  and 
had  a  number  of  attacks  of  cramp  in  the  epigastrium.  Xever  had  any 
typical  attack  with  chills,  sweats  and  fever.  However,  he  had  a  pro- 
fuse sweat  when  the  pain  became  severe.  Always  vomited  wdth  the 
attacks.  States  that  in  January  of  this  year  he  passed  "gall-stones"  in  his 
stool.  Xo  other  subjective  symptoms  except  that  the  patient  has  lost  about 
27  pounds  in  weight  since  the  first  attack  and  has  lost  strength  also. 

Physical  Examination. — Patient  is  fairly  well  developed;  not  so  well 
nourished.  Has  an  anaemic  appearance  and  the  skin  of  the  abdomen  has  a 
slight  yellowish  hue.  Conjunctiva  are  icteroid.  Pupils  negative.  Tongue 
coated  with  a  yellowish  fur  posteriorly. 

Chest:    Lungs  and  heart  in  good  condition. 

Abdomen:  Soft,  almost  scaphoid.  Probably  a  slight  rigidity  over  gall- 
bladder region.  The  gall-bladder  doubtfully  palpable.  Kidneys  not 
palpable.     Liver  and  spleen  normal  to  percussion. 

Extremities  negative. 

Operation. — March  30,  1907.  Dr.  Deaver.  Ether.  Right  rectus  inci- 
sion about  12  cm.  long,  starting  at  ninth  costal  cartilage.  Peritoneal  cavity 
opened:  gall-bladder  palpated  and  found  to  be  enlarged  and  tense.  Appar- 
ently filled  with  calculi.  Adhesions  between  gall-bladder  and  greater 
omentum  discovered.  These  adhesions  were  freed  and  the  gall-bladder 
brought  up  into  the  wound.  Several  gauze  pads  used  to  protect  the  peritoneal 
cavity.  At  the  fundus  of  the  gall-bladder  and  near  the  neck  several  dark 
objects  appearing  like  calculi  but  not  so  hard  to  the  touch,  projected  through 
the  deeper  layers  of  the  wall  of  the  gall-bladder  and  seemed  to  be  covered 
only  by  the  serous  coat.  The  gall-bladder  was  tense  and  considerably  larger 
than  normal  as  though  it  were  overfilled  with  calculi.  Extirpation  of  the 
organ  was  deemed  advisable.  Serous  covering  of  cystic  duct  incised  and 
duct  and  vessels  clamped  separately  and  cut  through,  and  gaU-bladder  dis- 
sected free  from  its  bed.  Several  bleeding  points  caught  and  ligated.  Vessels 
of  the  gall-bladder  ligated  with  iodine  gut.  Clamp  removed  from  cystic  duct, 
and  duct  drained  with  rubber  tube.  Cigarette  drain  placed  below  cystic 
duct.  One  piece  of  plain  gauze  put  in  bed  of  gall-bladder  to  control  hemor- 
rhage. Duodenum,  stomach  and  pancreas  examined;  apparently  normal. 
Gauze  pads  removed.  Drainage  brought  out  through  a  counter-opening. 
Abdominal  wound  closed  in  layers.  A  few  through  and  through  sUkworm- 
gut  sutures  employed.  Stomach  washed  out  third  and  fourth  days  after 
operation;  greenish  fluid  evacuated.  After  the  drainage  was  removed,  wound 
separated  in  upper  end  and  required  packing.  Patient  insisted  on  going 
home  April  13,  1907. 

Urine. — ^Practically  negative  findings. 

Blood. — Hb.,  76  per  cent.,  W.  B.  C,  9500  and  coagulation  time,  one  and 
one-half  minutes. 

Stomach  Contents. — Free  HCl,  27;  total  acidity,  47;  Lactic  acid,  occult 
blood  and  microscopical  findings  negative. 


230        Tumors  of  Liver,  Gall-bladder  and  Bile-ducts 

Stool. — Formed  stool  light  brown  color.     Bile    and  bile-salts  negative. 
Occult  blood  negative.     Microscopically  negative. 
Culture. — From  gall-bladder  sterile. 
Pathological  Diagnosis  of  Gall-bladder . — Carcinoma. 
Appendix. — Inconspicuous  lesions. 

Carcinoma  of  Gall-bladder;  Cholecystectomy;  Recurrence. 

M-  S.,  53  years  old,  married  27  years,  was  admitted  to  the  German 
Hospital  December  16,  1906. 

Chief  Complaint. — Feeling  of  distress  in  gall-bladder  region. 

Family  History. — Father,  mother,  three  sisters  and  one  brother  living  and 
weU.  One  sister  died  of  pulmonary  tuberculosis.  Several  brothers  and 
sisters  died  in  infancy.     No  malignancy. 


Fig.  17. — Gall-bladder  Removed  by  Cholecystectomy.     Found   on  Micro- 
scopical Examination  to  be  Carcinomatous.     {Case  of  M.  S.,  page  230.) 

Social  History. — Two  children  living  and  well.  Youngest  is  sixteen  years 
old.  Had  one  miscarriage  between  two  Hving  children.  Forceps  delivery 
for  both  children.  One  child  born  dead.  One  died  of  diphtheria  eighteen 
years  ago.  Patient  passed  menopause  two  years  ago,  and  has  no  vaginal 
discharge. 

Previous  Medical  History. — Measles  in  childhood;  otherwise  negative. 
Appetite  good  and  bowels  regular  before  present  illness. 

Present  Illness. — Has  slowly  developed  a  feeling  of  distress  in  the  gall- 
bladder region  with  loss  of  appetite,  weight  and  ambition.  Gradually  lost 
about  fifteen  pounds.  No  acute  attacks  of  pain.  Never  vomited  blood. 
Jaundice  of  gradual  onset. 

Operation. — December  18,  1906,  by  Dr.  Deaver.  Right  rectus  incision. 
Liver  raised,  and  gall-bladder  exposed.  Field  of  operation  walled  off  with 
gauze.  The  gall-bladder  was  surrounded  almost  completely  by  omental 
adhesions,  which  could  be  stripped  off  easily  with  gauze.  The  gall-bladder 
was  enlarged,  distended  and  full  of  stones  of  various  sizes.  The  neck  of  the 
gall-bladder  just  above  the  cystic  duct  was  folded  so  as  to  form  a  small  sac 
pressing  upon  the  duct.  Cholecystectomy  decided  upon:  gastro-hepatic 
omentum  grasped  and  opened;  cystic  duct  clamped  and  cut,  and  cystic  vessels 
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clamped  and  cut.  Gall-bladder  pulled  free  from  liver  and  removed.  Cystic 
duct  tied  with  chromic  catgut,  and  cystic  vessels  with  linen  thread.  One 
cigarette  drain  placed  about  cystic  duct,  and  sewed  fast  with  chromic  gut. 
Several  bleeding  points  in  bed  of  gall-bladder  clamped  and  tied  with  catgut. 
A  piece  of  plain  gauze  rolled  and  placed  in  bed  of  gall-bladder  to  control  hem- 
orrhage, and  held  in  place  by  catgut  stitch.  Pads  and  sponges  removed. 
Mscera  replaced.     Wound  closed  in  layers. 

Progress. — Persistent  jaundice  after  operation,  relieved  greatly  after  re- 
moval of  second  piece  of  gauze  (Dec.  31,  1906),  which  had  to  be  pulled  very 
hard. 

Discharged  from  the  hospital,  January  26,  1907. 

Re-admittcd  to  the  German  Hospital,  April  i,  1907,  less  than  four  months 
after  operation.  Has  continued  to  complain  of  weakness  since  leaving  the 
hospital.  Went  home  in  a  carriage  and  has  been  in  bed  ever  since.  Has  had 
pain  in  the  right  side,  with  nausea  and  vomiting.  A  few  weeks  ago  she  could 
not  keep  anything  on  her  stomach.  Has  had  sweats  with  remittent  and 
intermittent  temperature.  Has  lost  weight,  but  does  not  know  how  much. 
Has  lived  on  liquid  diet  ever  since  leaving  the  hospital. 

Physical  Examination. — "Lemon  colored"  complexion.  No  distinct 
jaundice.     Heart  and  lungs  negative. 

Abdomen:  Old  scar  and  stab-wound  from  gall-bladder  operation. 
Line  of  induration  readily  felt  along  line  of  drainage.  Lower  border  of 
liver  palpable  down  almost  to  the  umbilicus.  Upper  border  of  absolute 
dullness  about  fifth  interspace.  Spleen  not  palpable  or  demonstrably 
enlarged. 

Progress. — Gradual  loss  of  weight,  health  and  strength.  At  time  of  dis- 
charge from  hospital  ]\Iay  14,  1907,  the  drainage  tract  had  increased  greatly 
in  size  and  was  very  hard,  adherent  to  skin. 

Urine. — Shows  albumin. 

Stool. — Free  fat,  bile  and  occult  blood  negative. 

Blood. — Hb.,  54  per  cent.,  W.  B.  C.,  10,700. 

Differential  Count. — Polys.,  82.5  per  cent.;  lymph.,  13;  Trans.,  4; 
Mon.,  o;  eosin.,  o;  mast.,  0.5. 

April  25,  1907:  Hb.,  45  per  cent.,  W.  B.  C.,  10,900. 

Cholelithiasis;    Carcinoma  of   Gall-bladder  and  Lr'er.     Cholecys- 
tectomy AND    ChOLEDOCHOSTOMY.      RECOVERY    (OpERATI^-e) . 

Mrs.  S.  W.,  fifty-six  years  old,  married,  admitted  to  the  German  Hospital 
May  28,  1908,  discharged  June  21,  1908. 

Family  History. — Father  died  of  senility,  mother  in  childbirth.  Two 
sisters  living  and  well.  One  brother  dead — accident.  No  cancer  or  consump- 
tion nor  haemophilia. 

Social  History. — In  U.  S.  fourteen  years.  jNIarried  twice:  first  at  age  of 
twenty-two;  first  husband  died  in  Australia  the  result  of  excessive  use  of 
alcohol.     jMarried  sixteen  years  to  present  husband.     One  child  living  and 
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well.  Five  children  dead;  all  died  in  infancy  except  one,  who  died  of  enteric 
fever  at  eleven  years.  No  children  by  present  husband.  Menopause  six 
years  ago.     Her  physician  says  she  had  syphilis  twenty-five  years  ago. 

Previous  Medical  History. — Usual  children's  diseases.  Has  had  acute 
articular  rheumatism. 

Present  Illness. — About  six  weeks  ago,  at  night  was  suddenly  seized  with 
a  severe  attack  of  pain  in  upper  right  abdominal  quadrant.  Vomited  and  had 
a  chill.  Since  that  time  has  had  a  constant  gnawing  pain  in  this  area.  Pain 
is  referred  to  the  back,  beneath  angle  of  right  scapula.  Two  days  before 
admission  became  slightly  jaundiced.  Has  never  been  a  sufferer  from  in- 
digestion, but  during  past  six  weeks  has  been  careful  in  regard  to  her  diet 
for  fear  that  indiscretions  would  increase  her  pain.  Has  lost  considerable 
weight  in  past  eight  months.  Weighed  about  200  pounds  at  that  time. 
Lately  has  been  troubled  with  gaseous  eructations. 

Physical  Examination. — Well  developed  and  nourished. 

Chest:    Lungs  clear.     Heart  sounds  of  good  quality. 

Abdomen  large,  flabby,  flaccid. 

Liver  down  to  level  with  umbilicus.     Gall-bladder  palpable. 

Operation. — May  30,  1908.  Dr.  Deaver.  Ether.  Incision  through 
upper  right  rectus.  Liver  down  nearly  to  level  of  umbilicus  and  on  its  ante- 
rior surface  was  a  nodular  area  very  like  carcinoma.  The  omentum  was 
adherent  to  the  gall-bladder  which  was  very  much  thickened  and  contained 
stones.  Intestines  walled  off  with  gauze  pads.  Liver  delivered  and  gall- 
bladder opened  through  neck  and  two  black  faceted  stones  removed.  Inci- 
sion continued  through  cystic  duct  and  another  stone  removed.  Probe  passed 
through  common  duct.  Cystic  duct  and  cystic  artery  clamped  and  cut  and 
gall-bladder  dissected  from  its  fibrous  bed.  Cystic  duct  and  vessels  tied 
with  iodine  gut.  Rubber  tube  sutured  in  common  duct  with  catgut;  one 
split  tube  containing  a  piece  of  gauze  placed  in  bed  of  gall-bladder  and  the 
gauze  used  to  reinforce  tube  in  common  duct,  and  the  whole  held  in  situ 
with  catgut  sutures  through  liver  and  bed  of  gall-bladder.  Large  rubber 
tube  placed  in  subhepatic  space.  Gauze  pads  removed  and  wound  closed  in 
layers  with  iodine  gut  and  a  few  through-and-through  sutures  of  silkworm 
gut  tied  over  gauze.  Left  the  hospital  June  21,  1908  with  small  wound  dis- 
charging bile. 

Urine. — Negative. 

Blood. — Hb.,  88  per  cent.,  coagulation  time,  55  seconds.      W.  B.  C,  7360. 

Stool. — Grayish  liquid  contaihing  a  few  gray  faecal  masses  and  numerous 
particles  of  vegetable  residue.  Moderate  odor.  Bile  test  negative.  Occult 
blood  negative.  Parasites  and  calculi  none.  Considerable  granular  matter, 
numerous  fat  globules.  No  starch  cells.  Few  epithelial  cells.  No  parasitic 
ova. 

Culture  from  gall-bladder. — Pyocyaneus. 

Pathological  Diagnosis. — Mucous  membrane  granular  and  hemorrhagic 
and  bile  stained. 

Microscopically. — Carcinoma  of  gall-bladder  and  chronic  cholecystitis. 
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Cholelithiasis;   Carcinoma   of   Gall-bladder   and  Liver.     Cholecys- 
tectomy.    Unimproved. 

Mrs.  M.  R.,  sixty-three  years  old,  widow,  admitted  to  the  German  Hospi- 
tal June  9,  1908,  discharged  July  11,  1908. 

Family  History. — Father  dead — accident.  Mother  dead — senility,  ninety- 
three  years.  One  brother  living  and  well;  one  brother  dead — strangulated 
hernia.     No  cancer,  consumption  or  hemophilia. 

Past  History. — Has  been  a  widow  twelve  years.  Husband  died  of  paresis. 
Four  children  in  good  health.  No  miscarriages.  Menopause  about  twelve 
years  ago. 

Previous  Medical  History. — Usual  children's  diseases  and  scarlet  fever. 
Diphtheria  at  twenty  years.     Never  had  typhoid  fever. 

Present  Illness. — Began  about  the  middle  of  March,  1908,  with  gradual 
onset  of  pain,  aching  in  character,  and  situated  beneath  right  costal  margin. 
Pain  was  occasionally  referred  to  back.  The  past  thirty-five  years  has  had 
attacks  of  severe  colicky  pain  in  epigastrium  accompanied  by  nausea  and 
vomiting  which  often  lasted  several  days.  Pain  was  relieved  only  by  in- 
halations of  choloroform.  These  attacks  reached  their  maximum  of  intensity 
about  ten  years  ago.  Has  never  been  jaundiced.  Never  observed  anything 
abnormal  in  character  of  stools.  For  past  few  years  only  has  she  been  at  all 
careful  in  selection  of  her  diet.  Says  that  no  variety  of  food  has  any  influence 
in  provoking  an  attack  of  pain,  and  formerly  ate  anything  she  wished  between 
the  paroxysms. 

Physical  Examination. — Well  developed  and  nourished.     Quite  stout. 

Chest:  Lungs  clear.  Heart  sounds  distant  and  very  little  difference  in 
character  of  first  and  second  sounds.     No  murmurs. 

Abdonien:  Large,  fatty.  Rather  tender  mass,  palpable  about  in  nipple 
line. 

Operation. — June  13,  1908.  Dr.  Deaver.  Ether.  Abdomen  opened  by 
straight  incision  through  upper  right  rectus.  Intestines  packed  oif  with  gauze. 
Gall-bladder  enlarged,  distended  and  adherent  to  omentum  and  on  under 
surface  to  pylorus.  Adhesions  separated.  Neck  of  gall-bladder  opened  and 
a  large  stone  size  of  a  walnut  removed.  Gall-bladder  clamped  and  cut  at 
neck  and  then  dissected  downward  from  its  fibrous  bed.  On  being  opened 
it  was  found  to  contain  pus  and  a  number  of  gall-stones.  The  walls  were 
greatly  thickened  and  indurated  and  apparently  the  seat  of  carcinomatous 
infiltration.  The  remaining  portion  of  neck  of  gall-bladder  was  now  removed. 
Four  clamps  left  on  bleeding  points  and  cystic  duct;  common  duct  probed. 
A  carcinomatous  nodule  was  found  on  under  surface  of  right  lobe  of  liver.  A 
piece  of  gauze  was  placed  in  subhepatic  fossa,  about  clamps  and  a  cigarette 
drain  was  placed  in  bed  of  gall-bladder  and  held  in  situ  with  catgut  sutures. 
Gauze  pads  removed  and  wound  closed  in  layers  with  iodine  gut.  Several 
through-and-through  sutures  tied  over  gauze. 

July  II,  1908.  Patient  removed  from  hospital  in  a  very  weak  condition 
and  with  a  discharging  biliary  sinus. 
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Urine. — \'ery  faint  trace  of  albumin.     Few  granular  casts. 
Blood. — Hb.,  73  per  cent.;  W.  B.  C,  7850;  coagulation  time,  thirty-five 
seconds. 

Culture  from  gall-bladder  sterile. 

Patliological  Diagnosis. — Carcinoma  of  gall-bladder. 

Cholelithiasis    and    Carcinoma    of    the    Liver.     Cholecystotomy. 

Improved. 

E.  W.,  thirty-six  years  old,  single,  admitted  ]\Iarch  10,  1909,  discharged 
March  27,  1909. 

Family  History. — Negative. 

Menstrual  History. — Began  at  fourteen  years,  always  regular.  Last 
period  one  week  ago. 

Past  History. — Diphtheria  and  scarlet  fever  in  childhood. 

Present  Illness. — Present  trouble  dates  back  about  one  and  one-half 
years  when  patient  had  two  attacks  of  sharp  pain  in  right  hj^ochondrium 
lasting  only  a  few  minutes.  No  vomiting.  Xo  further  attacks  for  several 
months;  then  began  to  have  rather  frequent  attacks  of  longer  duration, 
which  seemed  to  be  brought  on  by  eating.  For  last  month  has  had  constant 
rather  severe  pain  in  right  hj-pochondrium  radiating  to  back.  Pain  now  is 
not  influenced  by  food.  Xo  vomiting.  Xever  jaundiced.  Xo  chills  or 
fever. 

Physical  Examination. — Rather  fat  woman.     Heart  and  lungs  negative. 

Abdomen:  Soft  and  not  distended.  Rather  tender  over  gall-bladder 
with  sense  of  resistance. 

Operation. — March  13,  1909.  Dr.  Deaver.  Ether.  L'pper  right  rectus 
incision,  intestines  walled  off;  small,  thickened  gall-bladder  full  of  stones 
revealed.  Gall-bladder  opened  and  stones  removed.  Xo  bile  present. 
Several  very  hard  nodules  in  Kver  about  fundus  of  gall-bladder.  Piece  of 
tissue  removed  from  liver  nodule  for  diagnosis.  Surrounding  common  duct 
and  involving  major  portion  of  gastro-hepatic  omentum  was  a  hard  mass. 
Gall-bladder  sutured  with  iodine  gut  and  wound  closed  with  iodine  gut  in 
layers.  Xo  drainage.  L'neventful  recovery  surgically,  but  still  has  much 
pain  at  times. 

Urine. — Xegative.     Culture  from  gall-bladder  sterile. 

Blood. — Hb.,  82  per  cent.;  red,  3,720,000;  W.  B.  C,  8750;  polymor- 
phonuclears, 69  per  cent.;  coagulation  time,  four  minutes. 

Stool. — ^Liquid  containing  large  green  and  brownish  faecal  masses.  Bile 
present.     Occult  blood  negative.     Cammidge  reaction  negative. 

Pathological  Diagnosis. — Carcinoma. 


CHAPTER  V. 
INJURIES  OF  THE  LIVER  AND  BILIARY  PASSAGES. 

Injuries  of  the  Lr'er. 

The  liver  is  more  often  injured  than  any  of  the  sohd  abdom- 
inal viscera,  though  scarcely  so  often  as  the  intestinal  tract.  It 
is  predisposed  to  injury  (i)  by  its  size,  especially  if  this  is  in- 
creased by  disease;  (2)  by  its  position  in  contact  with  the  ante- 
rior abdominal  wall  and  ribs  in  front,  with  the  vertebral  column  be- 
hind, and  with  the  diaphragm  above;  (3)  by  its  consistency,  being 
naturally  inelastic,  and  having  its  friabiUty  increased  by  dis- 
ease; and  (4)  by  its  relative  immobility.  Notable  is  the  fact 
that  83  per  cent,  of  sixty-five  patients  with  injury  of  the  liver, 
reported  by  Boljarski,  had  been  drinking  or  were  actually  intoxi- 
cated when  they  received  their  injuries. 

In  a  series  of  365  cases  of  subcutaneous  injury  of  the  solid 
abdominal  viscera,  studied  by  Edler,  the  Hver  was  injured  in  189 
cases,  while  the  pancreas,  spleen  and  kidneys,  all  combined,  were 
injured  in  only  176  instances.  Of  116  penetrating  wounds,  the 
liver  was  involved  in  sixty-five,  while  the  pancreas,  spleen  and 
kidneys  combined  were  involved  in  fifty-one  cases. 

Injuries  of  the  liver  may  be  classed  as  subcutaneous  (rup- 
tures), and  percutaneous  (stab  and  gunshot  wounds).  The  rela- 
tive frequency  of  ruptures  and  of  stab  and  gunshot  wounds  varies 
considerably  mth  the  geographical  location  of  the  patients.  In 
this  country  rupture  is  the  most  frequent  form  of  injury,  and 
this  appears  also  to  be  the  case  in  Germany,  as  well  probably  as 
in  Great  Britain  and  France.  But  in  St.  Petersburg  Boljarski 
found  ruptures  comparatively  rare. 

RELATIVE  FREQUENCY  OF  LIVER  IN'JURIES. 
Author.  Rupture.     Guxshot  Wounds.  St.ab  Wounds.  Total. 

Boljarski  (Russia) 8  2  55  65 

Finsterer  (Germany) 25  11  4  40 

Tilton  (Xew  York  CitjO 12.  9  4  25 
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Uncomplicated  injuries  of  the  liver  are  much  less  rare  than  are 
uncomplicated  injuries  of  any  other  viscus  in  the  upper  abdomen. 
Complicating  injuries  oftenest  involve  the  pleura,  diaphragm  or 
lung;  less  often  the  kidneys,  stom.ach  or  pancreas.  Ruptures  are 
much  more  often  uncomphcated  than  are  gunshot  or  stab  wounds. 
In  Boljarski's  series  of  sixty-five  cases  there  were  the  following 
complicating  injuries: 

Abdominal  wall 57  cases. 

Diaphragm 18  cases. 

Pleura 18  cases. 

Ribs 12  cases. 

Stomach 6  cases. 

Bowels  ] 

Mesentery     !         . 

_,  I  each I  case. 

Pancreas        j 

Spleen  j 

Prognosis. — The  mortality  recorded  in  most  statistics  is  too 
low,  since  it  is  deduced  from  collected  cases,  and  not  from  a  large 
and  consecutive  series.  Among  isolated  case  reports  favorable 
results  always  unduly  predominate.  The  following  classical  sta- 
tistics may  be  perused  in  this  connection: 

CASES  OF  INJURY  OF  THE  LIVER  (NO  OPERATION). 

Mayer  (1872) 276  cases  59  per  cent,  mortality. 

Otis  (1876) 181  cases  62  per  cent,  mortality. 

Edler  (1887) 104  cases  57  per  cent,  mortality. 

Edler  collected  in  all  543  cases  of  liver  injury,  treated  without 
operation:  189  ruptures,  with  162  deaths;  289  gun-shot  injuries, 
with  159  deaths;  and  65  stab  wounds,  with  42  deaths;  a  total  mor- 
tality of  66.8  per  cent. 

OPERATIONS  FOR  INJURY  OF  THE  LIVER. 

Terrier  and  Auvray  (1896) 56  operations  32      per  cent,  mortality. 

Terrier  and  Auvray  (1901) 42  operations  23.6  per  cent,  mortality. 

Giordano  (1902) 257  operations  ^iS  ■  5  P^r  cent,  mortality. 

The  first  operation  for  hemorrhage  from  the  liver  was  done  in 
1887  by  Burckhardt,  in  a  case  of  stab  wound;  the  wound  was 
packed  and  the  patient  recovered. 

The  prognosis  of  the  three  main  varieties  of  liver  injury  is 
indicated  by  the  following  statistics: 


Rupture  of  the  Liver 


237 


STATISTICS  OF  OPERATIVE  TREATMENT  OF  IN7URIES  OF  THE  LIVER 
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to  1911). 

The  great  importance  of  early  operation  is  indicated  by  the 
following  statistics  of  Thole: 


MORT.ALITY   AFTER    OPERATIONS    FOR   INJURIES    OF   THE  LIVER. 

Rupture.    St.-^  Wound.    Gunshot  Wound 
Mortality    Mortality  Mortality 

Per  Cent.     Per  Cent.  Per  Cent. 

1.  Operation  within  six  hours 39-5  i4-5  32.2 

2.  Operation  from  seven  to  twelve 

hours 50.4  20.7  45.5 

3.  Operation  from  thirteen  to  twenty- 

four  hours 66.6  33-3  5°  ■  3 

4.  Operation  after  twenty-four  hours. . .   86.3  50.0  75-4 

Rupture  of  the  Liver. — The  causes  are  direct  and  indirect 
violence.  Blows,  falls  and  crushes  are  the  usual  forms  of  direct 
injury;  usually  they  produce  stellate  tears.  Indirect  injuries 
usually  are  effective  only  w^hen  the  liver  already  is  the  seat  of 
disease,  though  in  falls  upon  the  feet  or  buttocks  the  Hver  may  be 
ruptured  by  "counter-stroke,"  or  it  may  burst  in  the  sagittal 
plane  from  being  bent  upon  itself.  Hubbard  quotes  Henzelman's 
statistics  of  151  subcutaneous  injuries  of  the  hver,  one-third  of 
which  were  caused  by  indirect  violence.     Though  direct  violence 

^  Four  other  patients,  not  included  in  the  above,  died  of  hemorrhage  before 
operation  could  be  done. 

-  Two  other  patients,  not  included  in  the  above,  recovered  \^"ithout  operation. 
Presumabl}-  they  had  a  subcapsular  or  centralrupture. 


238  Injuries  of  the  Liver  and  Biliary  Passages 

usually  acts  from  the  front,  injury  may  be  due  to  falls  on  the  back, 
as  in  Houghton's  patient;  to  lateral  pressure  (Herzog),  or  even  to 
muscular  action  (Waring).  In  Herzog's  patient  the  accident  oc- 
curred as  the  result  of  an  obstetrical  practice  said  to  be  common  in 
the  Philippine  Islands:  the  natives  place  a  folded  cloth  around 
the  loins  of  the  woman  in  labor,  and  one  or  two  persons  make 
traction  upon  it.  This  patient  died,  and  at  autopsy  a  rupture 
of  the  liver  was  found,  due  to  the  eleventh  rib  being  forced  into 
the  Hver  substance. 

Ruptures  are  much  more  frequent  in  the  right  than  the  left 
lobe  of  the  liver,  and  upon  its  upper  surface  than  upon  its  lower. 
In  182  cases  analyzed  by  Thole  the  right  lobe  was  affected  six 
times  as  often  as  the  left. 

Ruptures  of  the  liver  are  divided  by  systematic  writers  into 
three  classes: 

1.  Rupture  of  the  hepatic  tissue  involving  the  capsule. 

2.  Separation  of  the  unruptured  capsule  from  the  hver  sub- 
stance, with  subcapsular  hsematoma. 

3.  Central  ruptures,  giving  rise  to  separate  or  confluent 
hsematomata,  which  may  develop  into  cysts  or  abscesses. 

The  first  class  is  the  most  important,  owing  to  the  necessary 
occurrence  of  intraperitoneal  hemorrhage,  with  its  attendant 
dangers.  The  second  and  third  classes  may  prove  httle  more 
serious  than  a  contusion,  unless  the  capsule  of  Glisson  event- 
ually ruptures,  or  unless  secondary  infection  of  the  haematoma 
occurs. 

Ruptures  involving  the  capsule  of  Glisson  may  be  single  or 
multiple;  superficial  or  deep;  linear,  stellate,  or  gaping;  the  liver 
substance  may  be  pulpefied;  portions  of  hver  may  be  detached 
or  the  entire  organ  may  be  torn  in  half  (Fig.  18). 

Symptoms.— lmmedi\2ite\y  after  the  injury  there  usually  is 
shock,  with  nausea  and  vomiting,  followed  in  most  cases  by 
symptoms  of  internal  hemorrhage.  The  pulse  may  vary  con- 
siderably, being  very  slow  very  soon  after  the  injury  but  soon 
increasing  in  frequency.  Finsterer  observed  marked  brady- 
cardia in  three  out  of  eight  cases  of  injury  of  the  liver  by 
contusion,  and  he  made  experimental  studies  to  prove  the 
value  of  this  symptom  in  diagnosing  rupture  of  the  Hver. 
Bradycardia   occurs  in  some   cases  of   cholaemia,  and  Finsterer 
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claims  it  is  the  result  of  the  action  of  bile-acids,  and  states 
that  even  if  on  account  of  excessive  hemorrhage  the  pulse 
does  not  become  slower  yet  the  absorption  and  elimination 
of  bile-salts  may  be  detected  by  appropriate  tests  of  the  urine. 
He  claims  that  the  pulse  is  the  most  rehable  guide  in  those  cases 
where  internal  hemorrhage  is  not  severe,  and  where  rigidity  of 
the  abdominal  muscles  possibly  may  be  thought  to  be  due  to  a 
parietal  injury  without  visceral  complication.  Particularly  if 
the  bradycardia  develops  while  the  patient  is  under  observation, 


Fig.  18. — Rupture  of  the  Liver;  from  a  Patient  in  the  Episcopal  Hospital. 

{See  Case  History,  page  242.) 

or  if  it  is  present  at  first,  only  to  vanish  as  hemorrhage  progresses, 
should  injury  to  the  Hver  be  suspected.  In  one  of  Finsterer's 
patients  the  pulse  was  forty-eight,  and  in  another  fifty-two  at 
the  time  of  the  first  examination.  Thus  a  slow  pulse  is  of  con- 
siderable diagnostic  importance,  though  a  rapid  pulse  does  not 
by  any  means  exclude  visceral  injury.  He  has  collected,  in  all, 
thirteen  cases  of  marked  bradycardia  due  to  this  cause.  Thole 
found  bradj^cardia  recorded  in  exceedingly  few  of  his  collected 
cases,  and  thinks  no  significance  should  be  attached  to  it. 

The  abdomen  at  first  is  soft  and  flat,  and  in  some  cases  may 
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remain  so  for  hours;  usually,  however,  it  very  soon  becomes 
rigid  and  board-like,  and  later  distended.  Tenderness  is  more 
or  less  general  soon  after  the  injury  but  gradually  becomes  local- 
ized over  the  hepatic  region.  The  respirations  become  shallow 
and  thoracic  in  an  endeavor  to  keep  the  Hver  at  rest.  As 
hemorrhage  increases  they  become  sighing  in  character.  Gen- 
erally there  is  abdominal  pain,  and  very  often  pain  in  the  back. 
The  hver  dullness  may  be  greatly  increased,  and  in  some  cases  of 
profuse  bleeding  shifting  dullness  in  the  flanks  may  be  detected. 
Jaundice  may  occur  after  a  day  or  two,  especially  if  operative 
treatment  has  not  been  undertaken  promptly;  but  as  a  rule  it 
is  of  no  diagnostic  importance. 

The  diagnosis  of  rupture  of  the  liver  often  is  dithcult,  espe- 
cially soon  after  the  injury  has  been  received.  A  history  of  injury 
in  the  hepatic  region  always  should  make  one  suspect  rupture  of 
the  Uver.  Hubbard  lays  stress  on  the  effect  of  heat  on  the  abdom- 
inal muscles  as  a  differential  diagnostic  sign.  In  simple  contusions 
of  the  abdominal  muscles  these  relax  after  the  application  of  heat, 
while  they  remain  rigid  and  the  degree  and  extent  of  the  rigidity 
increases  when  there  is  an  intra-abdominal  traumatism.  Local- 
ization of  tenderness  and  of  spasm  of  the  abdominal  muscles 
often  points  to  the  organ  involved.  Jaundice  coming  on  two  to 
four  days  after  a  suspected  injury  of  the  liver,  the  result  of  absorp- 
tion of  be  through  the  perilitoneum,  is  seen  in  about  20  per  cent. 
of  the  cases.  Jaundice  appearing  much  later  generally  is  due  to 
abscess  formation  in  the  hver. 

Prognosis. — The  prognosis  in  rupture  of  the  liver  is  greatly 
modified  by  the  treatment  instituted  and  the  length  of  time 
elapsing  between  the  injur}'  and  operation.  Edler  found  that 
more  than  half  of  543  collected  cases  of  rupture  of  the  hver  died 
from  hemorrhage  within  twenty-four  hours  follo"v\dng  the  accident. 
The  total  mortality  in  this  series  of  collected  cases,  none  of  them 
treated  by  operation,  was  66.8  per  cent.  The  diagnosis,  in  the  case 
of  patients  who  recover  without  operation,  usually  is  rather  un- 
certain, and  Mercade  probably  was  ^dthin  the  truth  when  he 
claimed  a  death  rate  of  80  per  cent,  without  operation.  It  can- 
not be  denied  that  recovery  may  occur  without  operation,  espe- 
cially in  the  cases  of  subcapsular  or  central  rupture;  but  even 
in  these  cases  a  deferred  operation  sometimes  has  had  to  be  under- 
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taken  for  hepatic  or  subphrenic  abscess  or  some  other  sequel  of 
the  original  injury.  According  to  Finsterer  such  cases  have  been 
recorded  by  Graser,  Fertig  and  Chiari. 

^luch  more  reliable  information  is  derived  from  statistics 
which  comprise  series  of  consecutive  cases  from  one  or  several  hos- 
pitals.    Such  series  are  presented  in  the  following  table: 

SERIES  OF  CONSECUTIVE  OPERATIONS  FOR  RUPTURE  OF  THE  LIVER. 

Bartels  (1904) 6   operations  83  per  cent,  mortality. 

Boljarski  (1911) 8    operations  100  per  cent,  mortality. 

Finsterer  (1912) 42    operations  69  per  cent,  mortality. 

Hagen  (1906) 12    operations  75  per  cent,  mortality. 

Wilms  (1905) 15^  operations  80  per  cent,  mortality. 

In  those  cases  not  subjected  to  immediate  operation  the  prog- 
nosis is  modified,  naturally,  by  the  extent  of  the  injury,  the  amount 
of  hemorrhage,  and  the  presence  or  absence  of  infection.  Usually 
there  is  extravasation  of  bile  into  the  peritoneal  cavity.  This 
causes  little  damage  if  it  is  sterile,  but  when  it  contains  bacteria, 
or  when  it  is  allowed  to  remain  indefinitely  in  the  peritoneal  ca\dty 
and  becomes  infected  by  migration  of  bacteria  from  the  intestines, 
spreading  peritonitis  follows.  The  immediate  danger  following  the 
injury  is  from  hemorrhage;  the  remote  danger  is  from  sepsis. 

A  few  well-authenticated  cases  of  embolism  by  pieces  of  liver 
tissue  have  been  recorded.  Finsterer  mentions  the  fatal  cases 
reported  by  ^Marshall.  Hess,  Schmorl,  Zenker,  and  Williams. 
Schnitzler  thought  the  pulmonary  symptoms  in  his  patient,  who 
recovered,  were  due  to  an  embolus  of  hepatic  tissue. 

The  treat?nent  of  diagnosticated  or  strongly  suspected  rupture 
of  the  liver  consists  in  immediate  laparotomy  with  repair  of  the 
lesion  in  the  liver.  We  beheve  with  Xoetzel  that  shock  is  not  a 
contraindication  to  immediate  operation.  Hubbard  believes  that 
it  is  better  to  treat  the  shock  by  means  of  heat,  morphine,  strych- 
nine, and  saline  solution,  before  opening  the  abdomen.  As  the  great- 
est danger  comes  from  the  hemorrhage,  and  as  the  liver  tissue  tends 
to  prevent  collapse  of  the  bleeding  vessels,  we  feel  quite  certain  it 
is  safer  to  subject  the  patient  to  the  added  burden  of  an  operation 
than  to  the  added  burden  of  continuing  hemorrhage. 

In  some  cases,  however,  death  occurs  so  rapidly  that  there  is 

1  Four  other  patients  died  before  operation  could  be  performed. 
16 
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no  opportunity  for  operation.     This  was  true  in  the  patient  whose 
liver  is  represented  in  Fig.  i8. 

Rupture  of  the  Lr'er;     Death. 

A  man  aged  thirty-two  years  was  admitted  to  the  Episcopal  Hospital, 
service  of  Dr.  R.  H.  Harte,  Nov.  13,  1899.  He  had  been  caught  between  the 
back  of  a  wagon  and  the  pole  of  another  wagon,  the  pole  striking  the  patient 
in  the  upper  abdomen.  There  was  slight  discoloration  of  the  skin  posteriorly 
at  the  level  of  the  eighth  thoracic  vertebra.  The  patient  was  in  profound 
shock  when  admitted,  unconscious,  and  with  symptoms  of  internal  hemor- 
rhage.    Death  occurred  ten  minutes  after  admission. 

Autopsy. — Peritoneal  cavity  full  of  fluid  blood;  left  lobe  of  liver  nearly 
detached  from  right  by  rupture  running  parallel  to  the  great  transverse 
fissure  and  about  three-quarters  of  an  inch  to  its  left.  Only  a  narrow  isthmus 
of  liver  tissue  holds  the  left  lobe  to  the  right,  this  isthmus  being  at  the  poste- 
rior margin. 

The  abdominal  incision  should  be  made  near  the  median  Hne 
in  the  epigastric  region,  through  the  right  rectus  muscle.  The 
convex  surface  of  the  hver  may  be  reached  by  section  of  the  sus- 
pensory ligament,  or  by  resecting,  the  eighth,  ninth,  and  tenth  costal 
cartilages  and  drawing  the  ribs  outward,  as  described  in  Vol.  I. 
page  324.  A  large  incision  may  be  required,  and  if  one  from  the 
ensiform  to  the  umbilicus  near  the  median  hne  does  not  suffice,  the 
best  exposure  will  be  secured  by  transverse  di\dsion  of  the  rectus 
at  the  level  of  the  umbilicus,  as  in  Czerny's  gall-bladder  incision 
(page  443). 

Hemorrhage  may  be  controlled  by  suture  or  by  packing  the 
wound  in  the  hver  with  gauze.  Temporary  clamping  of  the  ped- 
icle of  the  Hver  to  secure  hsemostasis  was  proposed  by  Pringle, 
according  to  Finsterer;  and  Baron  de\dsed  a  special  clamp  for  the 
purpose.-^  One  blade  of  the  forceps  is  passed  through  the  foramen 
of  Winslow  and  the  other  in  front  of  the  gastro-hepatic  omentum. 
Such  a  measure  is  seductive  in  theory,  but  we  should  be  fearful 
of  injur}^  to  the  portal  vein.  The  blood-pressure  in  the  liver  is 
very  low,  and  if  the  surgeon  does  not  lose  his  head  on  encountering 
such  profuse  hemorrhage,  very  moderate  pressure  v^dth  gauze  on 
the  bleeding  surface  is  sufficient  to  check  it. 

It  is  perfectly  feasible  to  suture  most  wounds  of  the  liver  vdth- 
out  haWng  bleeding  along  the  suture  tract,  provided  the  wounds  are 
^  McDill's  experiments  are  referred  to  at  page  475. 
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accessible.  In  the  case  of  lacerated  wounds,  where  the  hepatic 
tissue  is  pulpefied,  it  may  be  impossible  to  make  sutures  hold. 
Various  methods  of  hver  suture  are  described  in  Chapter  IX. 

Tamponade  of  the  wound  with  gauze  almost  always  is  much 
easier  than  suture,  but  it  is  a  method  that  entails  a  long  conva- 
lescence and  predisposes  to  infection.  Boljarski  found  that  for 
patients  whose  liver  wounds  had  been  tamponed  the  average  stay 
in  the  hospital  was  sixty  days.  This  was  the  case  in  the  patient 
whose  history  is  appended. 

Rupture  of  Li\'er;  Tamponade;  Recovery. 

H.  G.,  male,  aged  twenty-eight  years,  admitted  to  the  German  Hospi- 
tal November  9,  1909  At  3  p.  m.  on  the  day  of  admission  had  been 
caught  between  two  heavy  objects,  crushing  the  lower  part  of  the  chest 
antero-posteriorly.  On  admission,  half  an  hour  after  injury  the  pulse  was  84, 
temperature  98,  and  respirations  28.  There  was  very  evident  fracture  of 
the  tenth  and  eleventh  ribs  on  the  right  side.  Small  area  of  dulness  in  both 
flanks  Liver  dulness  not  obUterated.  Very  sHght  rigidity  of  the  abdominal 
muscles.  Peristalsis  present.  There  was  some  tenderness  over  the  hepatic 
region.  One  hour  later  there  were  signs  of  internal  hemorrhage,  the  pulse 
was  much  more  rapid,  the  skin  and  mucous  membranes  were  becoming 
blanched,  respirations  were  slightly  sighing  in  character,  and  the  area  of 
dulness  in  the  flanks  was  increasing.  Immediate  operation  was  advised,  but 
was  deferred  by  patient  until  7.30  p.  M.,  four  hours  and  a  half  after  the  injury. 

Operation  by  Dr.  Ross.  Ether  anaesthesia.  Abdomen  opened  through 
upper  right  rectus.  Peritoneal  cavity  filled  with  blood.  Linear  tear  found 
on  convex  surface  of  right  lobe  of  liver.  The  wound  was  about  3  inches 
long,  very  deep,  and  gaping.  The  wound  in  the  liver  was  packed  in  layers, 
seven  pieces  of  gauze  being  used.  Blood  was  mopped  out  of  peritoneal  cavity, 
and  the  abdominal  wound  was  closed,  the  gauze  packing  emerging  at  upper 
end.  The  patient  was  greatly  shocked,  and  800  c.c.  of  saline  solution  were 
given  intravenously  during  operation;  this  amount  was  repeated  three  hours 
later. 

After  reacting  the  patient  did  well.  The  last  piece  of  gauze  was  removed 
on  November  15,  sixth  day  after  operation.  The  sinus  healed  slowly,  but 
was  entirely  closed  when  the  patient  was  discharged  January  21,  19 10. 

At  the  time  of  admission  the  patient's  haemoglobin  was  80  per  cent. 
Two  days  later  it  was  56  per  cent. 

When  a  tampon  is  used  it  was  formerly  taught  that  it  should 
not  be  removed  in  less  than  forty-eight  hours,  and  that  it  should 
not  remain  in  place  longer  than  three  or  four  days,  for  fear  of  in- 
ducing the  formation  of  a  persistent  biliary  fistula.     But,  as  Bol- 
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jarski  points  out,  secondary  hemorrhage  may  occur  up  to  the  sixth 
or  seventh  day,  or  even  later;  and  the  vast  experience  in  wounds  of 
the  liver  acquired  by  this  writer  in  Zeidler's  clinique  at  St.  Peters- 
burg should  have  great  weight  in  bringing  surgeons  to  adopt  his 
practice.  In  his  series  of  cases  of  hver  injury  the  tampon  was  used 
no  less  than  sixty  times,  and  he  made  it  a  practice  not  to  loosen  the 
pack  for  a  week,  and  even  then  to  draw  it  out  only  by  degrees. 

The  actual  cautery,  and  the  use  of  live  steam  have  been  recom- 
mended for  the  control  of  hemorrhage  from  the  liver,  but  such 
measures  increase  the  dangers  of  secondary  hemorrhage. 

Omentoplasty  as  an  aid  in  controlling  hemorrhage  from  wounds 
of  the  liver  was  studied  experimentally  by  Loewy,  and  has  been 
used'by  Mauclaire  in  resection  of  the  liver  for  tumor,  and  in  a  case 
of  stab  wound,  with  success.  Boljarski  used  this  method  in  five 
cases  successfully:  the  omentum  is  stitched  to  the  borders  of  the 
hepatic  wound,  or  is  stuffed  into  the  wound,  if  large,  and  the  wound 
margins  are  then  sutured  together  over  it.  Boljarski  used  silk 
and  ordinary  intestinal  needles.  In  three  cases  the  abdominal 
wound  could  be  closed  without  drainage,  but  in  the  two  other 
patients  drainage  was  necessar3^  The  average  stay  in  the  hos- 
pital of  these  five  patients  was  only  twenty-four  days,  which  com- 
pares very  favorably  with  the  average  stay  after  tamponade  of 
sixty  days. 

Giinshot  Wounds  of  the  Liver. — Owing  to  the  position  and  size 
of  the  liver,  gunshot  wounds  of  that  organ  occur  next  in  frequency 
to  those  of  the  intestine.  In  civil  practice  gunshot  injuries  of  the 
liver  represent  from  23  to  33  per  cent,  of  all  gunshot  wounds  in- 
volving the  abdomen;  but  in  only  about  12  per  cent,  of  such 
wounds  is  the  injury  of  the  liver  uncomplicated  by  lesions  of 
other  viscera.  In  war  the  hver  is  wounded  in  50  per  cent,  of  ab- 
dominal injuries,  but  only  about  13  per  cent,  are  uncompHcated 
wounds.  The  structures  most  often  wounded  in  comphcated 
cases  are  the  pleura,  lung,  diaphragm,  stomach  and  colon. 

Gunshot    Wouxd    of    Pericardium,    (Esophagus,    DiAPHRAOii,    Lr'er, 
AND  Lung.     CoatBiNED  Operation.     Death  erom  Pneumonia. 

E.  F.,  female,  aged  seventeen  years,  was  admitted  to  Dr.  G.  G.  Davis's 
service  in  the  Episcopal  Hospital,  March  6,  1909.  The  bullet  had  entered 
the  sixth  left  intercostal  space  close  to  the  sternum,  and  lodged  beneath  the 
skin  of  the  back  in  the  eleventh  left  intercostal  space,  about  3  inches  from 
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the  vertebral  line.  Shock  was  present,  and  there  were  symptoms  of  internal 
hemorrhage  and  of  wound  of  the  lung.  Xo  evidence  of  injury  to 'the  heart. 
The  abdominal  muscles  were  so  rigid  as  to  indicate,  in  connection  with  the 
presumed  course  of  the  bullet,  that  there  was  perforation  of  the  diaphragm 
with    injury  of  the  abdominal  viscera. 

Operation  by  Dr.  Ashhurst,  2.15  a.  m.,  five  hours  after  injury.  Ether 
anaesthesia.  "Combined  operation."  (See  Vol.  I,  p.  311.)  Incision  from 
tip  of  left  eighth  costal  cartilage  downward  and  inward  to  mid-line,  obliquely 
across  rectus  muscle.  Peritoneum  opened,  and  a  little  blood  found.  Better 
exposure  was  secured  by  cutting  across  the  eighth  costal  cartilage  and  split- 
ting the  diaphragm  upward  for  2  or  3  inches.  In  doing  this  the  pleura  was 
wounded  and  found  full  of  blood.  The  pleural  opening  was  temporarily 
closed  by  clamp.  Good  exposure  was  now^  secured  of  the  under  surface  of 
the  diaphragm,  the  fundus  and  cardia  of  the  stomach,  the  left  lobe  of  the  liver, 
and  of  the  spleen.  There  was  no  active  hemorrhage,  and  no  wound  of  the 
stomach,  colon,  liver  or  spleen  was  found.  The  diaphragm  was  sutured, 
and  the  abdominal  incision  closed  around  a  gauze  wick.  The  original  skin 
incision  was  then  continued  outward  in  the  seventh  intercostal  space  to  the 
posterior  axillary  line,  and  the  pleura  was  widely  opened.  There  was  very 
great  dyspnoea  until  the  pleura  was  widely  opened,  whereupon  the  respira- 
tions became  more  tranquil.  About  500  c.c.  of  fluid  blood  were  evacuated 
from  the  pleural  cavity,  active  hemorrhage  continuing.  On  the  pleural 
surface  of  the  left  dome  of  the  diaphragm  was  a  hsematoma,  about  7.5  cm. 
long  by  2.5  cm.  wide,  presumably  a  grooved  wound  made  by  the  bullet. 
The  lower  and  posterior  margin  of  the  lung  was  full  of  blood,  but  when  drawn 
into  the  wound  with  volsellum  forceps  no  active  hemorrhage  was  detected, 
and  no  sutures  w^ere  inserted.  There  was  bleeding  from  the  wound  of  exit 
in  the  posterior  parietal  pleura.  This  was  tamponed,  and  the  thoracic  wound 
was  closed  around  the  gauze  wick.  The  bullet  was  then  removed  from  its 
subcutaneous  position  by  another  incision. 

Death  in  fifty-three  hours  from  double  septic  pneumonia. 

Autopsy. — The  bullet  entered  the  sixth  left  intercostal  space  and  pene- 
trated the  pericardium  without  wounding  the  heart ;  there  was  very  little  blood 
in  the  pericardium.  On  leaving  the  pericardium  the  bullet  entered  the  dia- 
phragm, grooving  the  oesophagus  as  the  latter  passed  through  the  diaphragm. 
The  bullet  then  perforated  the  thin  margin  of  the  left  lobe  of  the  liver,  making 
a  tunnel  i  inch  long.  It  then  re-entered  the  diaphragm,  penetrated  the 
pleura,  passed  through  the  lower  border  of  the  lung,,  and  left  the  pleura  in 
the  eleventh  intercostal  space.  There  was  no  blood  in  the  peritoneal  cavity 
and  no  peritonitis;  no  pus  and  little  blood  in  the  pleural  cavity.  Death  from 
difTuse  pneumonia  involving  both  lungs. 

The  immediate  effect  of  perforation  of  the  hver  by  a  bullet 
is  hemorrhage.  The  extent  of  the  hemorrhage  will  be  modified 
by  the  size  of  the  wound,  the  location  and  the  course  of  the  bullet, 
and    somewhat    by  the    period  of    digestion,   since   the  hepatic 
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blood-vessels  become  enormously  engorged  during  the  process  of 
digestion.  Gunshot  wounds  when  the  liver  is  in  this  condition 
are  followed  by  more  profuse  hemorrhage  than  after  digestion 
has  been  completed. 

The  symptoms  of  uncomplicated  gunshot  wounds  of  the  liver 
are  chiefly  those  of  internal  hemorrhage.  Other  symptoms  are 
comparatively  unimportant.  Shock  is  not  always  marked. 
Pain  may  be  severe  or  absent;  it  is  an  important  symptom  when 
referred  to  the  right  shoulder.  As  a  rule  muscular  rigidity  is 
not  marked.  Jaundice  does  not  occur  for  some  days;  Edler  says 
it  develops  in  about  20  per  cent,  of  the  cases. 

The  diagnosis  depends  on  the  position  of  the  wound  of  en- 
trance of  the  bullet,  and  the  direction  in  which  it  travelled,  if 
this  is  known  or  if  it  can  be  ascertained  from  the  wound  of  exit 
or  the  site  of  lodgment.  Usually  symptoms  of  hemorrhage  are 
sufficiently  marked  to  warrant  a  diagnosis  of  wound  of  the  liver 
when  the  course  of  the  bullet  indicates  this  as  a  probability.  In 
most  cases  the  complicating  injuries  to  other  viscera  are  of  greater 
importance  from  a  diagnostic  and  surgical  standpoint  than  the 
Hver  injury. 

Prognosis. — Uncomplicated  gunshot  wounds  of  the  liver  are 
very  rare.  Finsterer  could  find  reports  of  only  twenty-six  opera- 
tions in  such  cases,  and  from  this  series  he  did  not  exclude  wounds 
of  the  pleura  or  slight  injuries  of  the  lung  which  often  are  negH- 
gible.  Nineteen  of  these  twenty-six  patients  recovered,  includ- 
ing one  operated  upon  by  Finsterer  himself;  and  seven  died,  a 
mortality  of  27  per  cent.  Where  the  liver  injury  is  complicated 
by  gunshot  wounds  of  other  viscera,  the  death  rate  is  even  higher. 
Among  eleven  consecutive  cases  from  various  German  cliniques, 
reported  by  Finsterer,  there  were  three  deaths  (27.2  per  cent.); 
of  Boljarski's  two  patients,  one  died  (50  per  cent.). 

The  treatment  in  all  cases  of  gunshot  wound  of  the  liver  in 
civil  life  is  immediate  operation.  Expectant  treatment  might  be 
justified  in  those  few  cases  where  the  bullet  is  of  small  calibre, 
where  there  are  no  signs  or  symptoms  of  internal  hemorrhage  or 
of  complicating  injuries;  or  where  no  facilities  exist  for  operation. 
But  in  all  other  cases  operation  should  be  undertaken  before 
time  has  elapsed  for  signs  of  peritonitis  to  arise.  Usually  the 
signs    of    internal    hemorrhage    are   so    urgent    that   immediate 
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operation  is  required  on  this  account.  The  wound  of  entrance 
should  be  disinfected,  as  advised  in  Vol.  I,  page  322,  and  the  liver 
exposed  as  recommended  in  cases  of  rupture  of  this  organ  (Vol.  II, 
page  242).  The  bleeding  from  the  wound  in  the  liver  should  be 
controlled  by  suture,  packing,  or  omentoplasty. 

Stab  Wounds  of  the  Liver. — The  relative  frequency  of  these 
injuries  has  been  indicated  at  page  235.  Among  Boljarski's 
fifty-five  cases  there  were  thirty-two  uncomplicated  by  injuries 
to  other  viscera. 

Stab  wounds  are  followed  by  profuse  hemorrhage,  the  bleeding 
being  much  more  marked  than  in  gunshot  wounds.  The  symptoms 
are  those  of  hemorrhage,  possibly  with  symptoms  of  complicating 
injury  to  other  viscera,  as  in  the  case  of  rupture  and  gunshot 
wounds. 

The  diagnosis  of  stab  wounds  of  the  hver  is  based  on  the 
history,  together  with  the  location  of  the  external  wound  in  the 
region  of  the  liver,  and  on  the  presence  of  hemorrhage.  It  is 
impossible  to  determine  positively  from  the  symptoms  alone 
whether  or  not  the  liver  has  been  injured.  Under  ordinary  cir- 
cumstances the  surgeon  must  content  himself  with  the  diagnosis 
of  internal  hemorrhage. 

The  prognosis  after  prompt  operation  is  comparatively  favor- 
able. A  few  patients  may  die  before  opportunity  for  operation 
is  afforded.  Operative  treatment  was  adopted  in  all  of  Boljarski's 
fifty-five  patients:  seventeen  deaths  occurred,  a  mortality  of  40  per 
cent.  Among  the  thirty-two  uncomplicated  cases,  however,  there 
were  only  four  deaths  (12.5  per  cent.) ;  whil e  of  the  twenty-three  cases 
complicated  by  other  abdominal  or  serious  thoracic  injuries,  no 
less  than  thirteen  terminated  fatally  (56  per  cent.). 

The  treatment  consists  in  immediate  operation.  If  the  fact 
of  penetration  of  the  abdominal  cavity  is  uncertain,  the  surgeon 
should  explore  the  wound  with  the  precautions  advised  in  Vol.  I, 
page  316,  for  the  reasons  there  stated.  In  cases  where  the  fact 
of  penetration  is  assured  by  the  prolapse  of  abdominal  contents 
(a  condition  met  with  in  fifteen  out  of  Boljarski's  fifty-five  cases), 
the  peritoneal  cavity  may  be  opened  at  once.  If  the  stab  wound 
in  the  abdominal  parietes  is  in  a  convenient  location,  the  operative 
incision  may  be  made  through  it.  It  is  better  when  possible 
to  operate  through  the  stab  wound  than  to  make  a  new  incision, 
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although  the  latter  of  course  is  to  be  preferred  if  it  facilitates 
rapid  work  and  allows  more  convenient  treatment  of  the  rent  in 
the  liver.  The  latter  should  be  closed  by  suture,  packing  or 
omentoplasty,  as  described  at  page  244. 

Three  St.ab  ^^'ouxDS  (Suicidal)  of  the  Liver.     Suture.     Recovery. 

G.  S.,  male,  Russian,  aged  thirty  years,  a  tailor  by  occupation,  attempted 
to  kUl  himself  at  1.30  p.  m.,  January  5,  1912,  by  stabbing  himself  with  his 
long  tailor's  shears.  He  was  brought  to  the  Episcopal  Hospital,  and  ad- 
mitted to  Dr.  Frazier's  service.  Examination  at  5  p.  m.  showed  that  there 
was  no  shock.  The  pulse  was  120  to  130,  considerably  faster  than  on  admis- 
sion, when  it  was  about  100.  He  was  rather  pale,  and  quite  impassive. 
There  was  no  tenderness  or  rigidity  of  the  adbomen.  There  were  live  stab 
wounds  in  the  epigastric  region.  The  largest,  about  4  cm.  long,  was  just  to 
the  right  of  the  mid-line,  and  close  to  the  costal  margin,  dividing  the  fibres 
of  the  right  rectus  muscle  transversely.  No  prolapse  of  abdominal  contents. 
Xo  free  fluid  in  the  flanks. 

Operation  by  Dr.  Ashhurst,  at  5.30  p.  M.,  four  hours  after  injury.  Ether 
anaesthesia,  preceded  by  nitrous  oxide.  Gloved  finger  inserted  into  largest 
stab  wound  entered  peritoneal  cavity  and  recognized  the  liver  immediately 
beneath  the  wound.  Incision  through  right  rectus  muscle,  close  to  median 
line,  passing  through  the  largest  of  the  stab  wounds.  Free  blood  was  pres- 
ent in  the  peritoneal  cavitj^  The  stomach  and  omentum  were  packed  ofif 
with  gauze,  and  the  incision  extended  up  beside  the  ensiform  cartilage.  On 
the  upper  convex  surface  of  the  right  lobe  of  the  liver,  about  3  inches  from 
its  anterior  border,  there  was  a  stab  wound,  bleeding  actively.  By  elevat- 
ing the  patient's  lumbar  spine,  this  wound  became  accessible,  and  was 
closed  with  one  mattress  suture  of  chromic  catgut,  in  a  curved  intestinal 
needle.  Many  clots  and  some  fluid  blood  sponged  away  from  right  sub- 
phrenic space.  Through  a  stab  wound  in  the  suspensory  hgament  of  the  liver 
a  flood  of  blood  came  from  the  left  lobe.  The  suspensory  ligament  therefore 
was  divided  as  far  back  as  the  lateral  ligaments  of  the  liver,  and  large  quan- 
tities of  fluid  and  clotted  blood  were  evacuated  and  mped  away  from  above 
the  left  lobe.  By  depressing  the  liver  two  more  stab  wounds  were  found, 
both  on  the  upper  surface  of  the  left  lobe,  neither  penetrating  to  its  under 
surface.  Only  one  was  bleeding  actively.  This  was  closed  with  one  mat- 
tress suture  of  chromic  catgut.  The  left  subphrenic  space  was  wiped  dry. 
The  stomach,  gall-bladder,  pylorus,  omentum,  and  transverse  colon  were 
examined,  but  no  further  lesions  were  found.  The  suspensory  ligament  of 
the  liver  was  then  repaired  by  sutures,  thus  reattaching  the  liver  to  the  dia- 
phragm. The  abdominal  wound  was  closed  without  drainage.  The  smaller 
stab  wounds  were  tamponed.  The  operation  lasted  fifty  minutes,  and  during 
its  performance  1000  c.c.  of  saline  solution  were  administered  intravenously. 

Culture  from  the  blood  evacuated  during  operation  (about  500  c.c.) 
remained  sterile. 
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Recovery  was  slow  owing  to  pulmonary  complications.  For  signs  of 
effusion  in  the  pleural  cavities  (Dr.  Geo.  W.  Norris)  aspiration  was  done  on 
both  sides  on  January  22,  and  on  the  right  side  on  January  28  and  February  7. 
But  at  no  time  was  fluid  found. 

The  patient  developed  melancholia.  He  could  not  be  made  to  eat.  His 
abdominal  wounds  were  slow  in  healing.  He  was  finally  discharged,  sound 
physically  and  mentally,  on  May  11,  1912,  more  than  four  months  after  his 
attempt  at  suicide.  For  the  last  month  of  his  stay  in  the  hospital  he  had  done 
much  work  in  the  ward,  helping  the  orderlies,  etc. 

Injuries   of   the   Gall-bladder  and   Biliary  Passages. 

Injuries  to  the  gall-bladder  and  ducts  occur  less  frequently 
than  injuries  to  the  liver. 

Subcutaneous  ruptures  are  the  commonest.  They  are  very 
seldom  coincident  with  injuries  to  the  liver;  among  the  260  cases 
of  ruptue  of  the  liver  collected  by  Thole,  there  were  only  two 
instances  where  the  gall-bladder  also  was  ruptured.  Thole  adds 
thirteen  cases  of  rupture  of  the  gall-bladder  or  bile-ducts  to  the 
sixty-three  cases  collected  in  1903  by  Lewerenz.  Previous  dis- 
ease of  the  biliary  tract  predisposes  it  to  rupture.  A  distended 
gall-bladder  such  as  is  often  seen  in  the  presence  of  an  obstructed 
cystic  duct  may  readily  be  ruptured  by  a  slight  fall  on  the  side, 
or  by  a  contusion. 

The  fundus  of  the  gall-bladder,  which  is  the  most  exposed 
portion  of  the  bile-passages,  is  most  frequently  injured.  Among 
the  sixty-three  cases  of  rupture  of  the  biliary  passages  collected 
by  Lewerenz,  the  site  of  the  lesion  was 

In  the  gall-bladder  24  cases 

In  the  choledochus  10  cases 

In  intra-hepatic  bile  ducts  8  cases 

In  the  hepatic  duct  6  cases 

In  the  cystic-duct  i  cases 

Not  mentioned  14  cases 

The  injuring  force  may  also  cause  comphcating  injuries  of  the 
adjacent  structures,  such  as  the  liver,  stomach,  intestine,  etc. 
Kilgour  reported  a  case  in  which  a  portion  of  the  liver  with  its 
attached  gall-bladder  was  completely  separated  from  the  rest  of 
the  liver.  Paget  reports  a  case  in  which  the  patient  was  run  over 
by  a  sulky.  The  liver  had  been  torn  from  its  suspensory  Hgament 
and  rotated  forward.     The  anterior  edge  of  the  liver  was  flattened 


250  Injuries  of  the  Liver  and  Biliary  Passages 

out  and  adherent  to  the  transverse  colon.  The  gall-bladder  had 
been  torn  from  its  bed  in  the  liver  and  was  suspended  by  a  pedicle 
formed  by  the  cystic  duct  and  vessels.  Bile  was  being  discharged 
from  a  tear  in  the  common  duct.  The  patient  recovered  after 
two  operations,  death  being  prevented,  according  to  Paget,  by 
hypodermic  injections  of  pituitary  gland. 

The  early  symptoms  presented  by  rupture  of  the  bihary  pas- 
sages are  similiar  to  those  of  other  internal  injuries:  pain,  shock, 
vomiting  and  restlessness.  Signs  of  hemorrhage  are  not  so  marked 
as  after  rupture  of  the  liver,  as  bleeding  never  is  so  profuse. 
Peristalsis  may  be  present  or  absent.  Dullness  may  be  detected 
in  the  right  flank  and  later  in  the  left  flank.  Vomiting  in  some 
cases  has  been  continuous.  The  abdomen  becomes  distended 
and  if  the  bile  is  so  infectious  as  to  cause  peritonitis,  the  abdomen 
becomes  tympanitic.  Sterile  bile,  while  it  may  give  rise  to  very 
decided  symptoms,  does  not  cause  fatal  peritonitis.  If  the  bile 
is  allowed  to  remain  in  the  peritoneal  cavity  for  a  considerable 
length  of  time,  the  intestine  becomes  covered  with  a  fibrinous 
membrane  which  may  be  peeled  off  (Kehr).  Kehr  states  that 
as  much  as  twenty  quarts  of  bile  have  been  known  to  collect  in 
the  abdominal  cavity.  As  the  bile  is  being  absorbed  by  the 
peritoneum,  generally  after  the  third  or  fourth  day,  symptoms 
of  cholsemia  develop. 

The  picture  presented  later  will  be  modified  by  the  presence 
or  absence  of  infection.  The  bile  is  a  good  culture  medium  and 
the  presence  of  micro-organisms  will  give  rise  to  a  wide-spread 
peritonitis.  Bacteria  may  enter  the  peritoneal  cavity  from  the 
duodenum  through  the  rent  in  the  bile-passages;  or  if  there  was 
cholangeitis  immediately  prior  to  the  injury  almost  invariably 
peritonitis  will  ensue. 

The  diagnosis  is  based  on  the  history  of  injury  to  the  abdomen 
or  lower  thorax,  with  a  train  of  symptoms  which  points  to  visceral 
injuries.  As  pointed  out  by  Robson  the  most  characteristic  sign 
of  injury  to  the  bile-passages  is  the  jaundice  which  usually  appears 
in  three  or  four  days,  due  to  the  reabsorption  of  the  extravasated 
bile.  This  jaundice  is  not  noted  so  frequently  in  rupture  of  the 
liver.  In  a  few  instances  the  only  thing  suggesting  injury  to  the 
biliary  tract  is  the  history  of  a  blow  or  injury  in  the  right  hypo- 
chondrium;  the  other  signs  and  symptoms  are  those  following  any 
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internal  injury  with  the  exception  of  signs  of  excessive  hemor- 
rhage. The  following  case  illustrates  some  of  the  conditions 
found  at  time  of  operation: 

Rupture  of  the  Gall-bladder.     Cholecystostomy.     Recovery. 

J.  T.,  male,  aged  thirteen,  admitted  to  the  Mary  J.  Drexel  Home,  De- 
cember 29, 1906.  Three  days  before  admission  he  had  been  kicked  in  the  upper 
abdomen  while  playing  basket  ball.  He  was  unconscious  for  a  few  moments, 
and  began  vomiting  one  hour  after  receiving  the  injury  and  continued  vom- 
iting everything  ingested  for  the  next  forty-eight  hours.  On  admission 
patient  had  a  temperature  of  100°  F.,  and  a  rapid  pulse  of  good  volume. 
Vomitus  was  greenish  in  color,  with  no  odor.  Urine  was  normal.  There 
was  no  discoloration  of  the  skin  at  the  site  of  injury.  Jaundice  was  not 
present.  The  abdomen  was  very  much  distended,  the  onset  of  this  symptom 
having  been  noted  thirty-six  hours  after  the  injury.  There  was  no  rigidity 
of  the  abdominal  muscles.  The  boy  complained  of  pain  in  the  right  hypo- 
chondrium,  but  there  was  no  mass  palpable  and  no  area  of  tenderness  coxild 
be  detected.     Both  flanks  were  dull  on  percussion. 

Operation  by  Dr.  Deaver,  December  29,  1906.  On  opening  the  peri- 
toneum, there  was  a  gush  of  a  large  quantity  of  greenish-yellow  fluid,  resem- 
bling bile.  The  entire  abdomen  and  pelvis  was  filled  with  bile  which  was  being 
discharged  from  a  rupture  in  the  fundus  of  the  gall-bladder.  The  abdomen 
was  flushed  out  with  saline  solution.  There  was  no  evidence  of  peritonitis. 
Cholecystostomy  was  performed  and  the  pelvis  was  drained  through  a  sepa- 
rate incision.  No  injury  to  any  other  viscus  could  be  found.  The  patient 
made  a  good  recovery. 

The  prognosis  in  rupture  of  the  gall-bladder  and  ducts  should 
be  favorable  in  all  cases  where  early  operation  is  performed.  Of 
twenty-nine  cases  in  which  no  operation  was  done,  collected  by 
Edler,  twenty-two  died.  Septic  peritonitis  will  follow  in  all  cases 
where  the  bile  in  the  peritoneal  cavity  becomes  infected,  and  the 
prognosis  under  such  conditions  is  much  more  grave.  Even  where 
the  bile  as  originally  effused  is  aseptic,  it  serves  as  such  a  good 
culture  medium  that  its  secondary  infection  from  the  intestinal 
tract  or  through  the  blood  stream  is  very  probable.  In  Courvois- 
ier's  series  of  thirty-four  cases  of  subcutaneous  rupture  of  the  bili- 
ary passages,  death  occured  in  twenty-two,  in  five  from  collapse 
within  the  first  thirty  hours  and  in  seventeen  from  peritonitis  and 
the  toxic  action  of  the  absorbed  bile.  He  also  reported  in  his  four- 
teen cases  of  injury  due  to  penetrating  wounds  three  deaths  from 
collapse  and  six  from  sepsis.     Uncomplicated  injury  of  the  biliary 
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passages  allows  a  much  more  favorable  prognosis  than  the  compli- 
cated cases.  In  the  latter  instances  the  injuries  to  other  viscera 
are  of  far  more  moment  than  the  injury  to  the  gall-bladder  or 
ducts. 

The  treatment  consists  in  immediate  laparotomy  with  repair  or 
drainage  of  the  injured  part.  If  the  diagnosis  is  uncertain  we 
beheve  it  is  much  safer  to  explore  the  abdomen  through  a  small  in- 
cision than  to  wait  until  a  positive  diagnosis  of  internal  injury  is 
made  from  the  presence  of  jaundice,  a  marked  distention  of  the  ab- 
domen, the  presence  of  spreading  peritonitis,  etc.  Incision  of  the 
abdominal  walls  with  inspection  of  the  viscera  we  believe  to  be 
better  surgery  than  removal  of  the  fluid  contents  of  the  peritoneal 
cavity  by  means  of  the  aspirating  trocar  and  canula.  Cour- 
voisier  reckoned  that  repeated  aspiration  might  cure  33.3  per  cent, 
of  patients,  while  66.6  per  cent,  would  perish  from  peritonitis  or 
cachexia.  Terrier  and  Auvray  collected  seventeen  cases  of  rupture 
of  the  biliary  passages  in  which  aspiration,  at  times  repeated,  had 
been  performed,  ten  of  the  patients  recovering.  Unless  the  rent 
in  the  bile-passages  is  very  small  so  that  it  may  be  closed  by  plastic 
exudate  in  a  short  time,  aspiration  will  not  remedy  matters  as 
more  bile  will  be  constantly  poured  into  the  abdomen  and  ab- 
sorbed. Aspiration  can  only  remove  the  bile  from  the  peritoneal 
cavity;  it  does  not  effect  a  closure  of  the  rent  in  the  injured 
structures. 

When  the  opening  in  the  gall-bladder  is  small,  it  may  be  closed 
and  the  external  wound  closed  without  drainage  after  evacuation  of 
most  of  the  fluid  found  in  the  abdomen.  Flushing  or  irrigation  of 
the  peritoneal  cavity  is  to  be  condemned.  When  the  rupture  is  of 
considerable  extent,  the  gall-bladder  should  be  drained;  or  if  the 
gall-bladder  has  been  badly  torn  or  shows  the  presence  of  marked 
disease,  it  should  be  removed.  When  the  common  duct  is  ruptured 
the  opening,  if  small,  may  be  closed;  if  the  rent  is  large,  drainage 
by  means  of  a  rubber  tube  should  be  instituted.  If  the  entire 
lumen  has  been  severed,  the  posterior  wall  of  the  duct  may  be 
sutured,  \\dth  drainage  by  means  of  a  T-shaped  tube  from  the 
remaining  opening  in  the  anterior  portion;  or  some  form  of  an- 
astomosis between  the  bile-tract  and  intestine  may  be  done.  In 
all  cases,  however,  in  which  there  is  evidence  of  cholec3'stitis 
or    cholangeitis,    drainage    should    be    instituted,    and    all    at- 
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tempts  at  radical  operation  postponed  until  the  patient  becomes 
convalescent. 

Penetrating  wounds  of  the  gall-blader  are  quite  rare.  Thole 
gives  references  to  seventeen  cases  in  which  operation  was  done: 
thirteen  patients  recovered,  and  four  died,  a  mortality  of  23.5  per 
cent.  He  found  no  published  cases  of  open  wounds  of  the  bile- 
ducts. 
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CHAPTER  VI. 
SURGERY  OF  THE  PANCREAS. 

Historical. — The  term  pancreas,  from  the  Greek  "^^^  Kpias, 
meaning  hterally  "all  flesh,"  is  found  in  the  writings  of  Galen; 
and  it  was  thought  by  Haller  that  there  was  a  reference  to  it 
in  the  apocryphal  work  of  Hippocrates  (^rept  aSivwvy  Ac- 
cording to  Galen,  an  anatomical  controversy  arose  over  the 
pancreas  between  Herophilus  and  Eudemus  (fourth  century 
B.  C),  the  latter  of  whom  stated  that  a  fluid  emptied  out  of  the 
pancreas  into  the  bowels  and  aided  in  digestion;  yet  this  interest- 
ing fact  was  entirely  forgotten  under  the  influence  of  the  humoral 
pathology  of  Galen  (second  century  A.  D.),  who  followed  the 
teaching  of  Aristotle  that  the  pancreas  acted  as  a  cushion  or 
buffer  for  the  stomach  and  the  neighboring  vessels.  Even  the 
early  anatomists,  such  as  Vesahus,  Fallopius,  and  Bauhinus 
knew  nothing  of  the  function  of  the  pancreas,  though  it  is  said 
that  Alberti  and  Heurnius  made  it  the  subject  of  dissertations. 
Wirsung  (1642)  described  the  duct  which  bears  his  name,  but 
his  contemporary,  Asellius,  confused  the  pancreas  with  the 
retroperitoneal  or  mesenteric  lymphatics;  while  some  held  that 
it  acted  as  a  filter  for  the  secretions  of  the  liver  and  the  spleen. 

In  1663  Regnei  de  Graaf  published  a  work  on  the  nature  and 
use  of  pancreatic  juice;  he  was  also  the  first  to  describe  pancreatic 
calculi.  This  was  long  before  Santorini's  work,  which,  however, 
was  not  published  until  1775,  thirty-eight  years  after  the  author's 
death.  During  this  period  (seventeenth  and  eighteenth  cen- 
turies) the  pancreas  was  associated  in  the  medical  mind  with 
such  diseases  as  melancholy,  hysteria,  and  epilepsy.  Such  ideas 
were  soon  abolished,  however,  by  the  physiological  and  patho- 
logical discoveries  of  the  nineteenth  century.  Claude  Bernard 
described  the  pancreatic  ferment  in  1856,  and  the  pathological 
anatomists  of  the  day,  Cruveilhier,  Rokitansky,  Virchow,  v. 
Recklinghausen,  and  later,  Orth,  Langerhans,  and  Dieckhoff, 
laid  ths  foundation  of  our  present  knowledge  of  pancreatic  diseases 
by  studying  the  gland  post-mortem. 
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Hemorrhage  in  connection  with  diseases  of  the  pancreas, 
the  so-calltd  "pancreatic  apoplexy,"  was  lirst  noted  in  1866  by 
Spiess. 

Fat  necrosis  accompanying  acute  pancreatitis  was  first  described 
by  Balser,  who  noticed  it  first  at  autopsy  in  1879;  but  the  publi- 
cations of  Fitz,  beginning  in  1889,  were  the  first  to  make  the  pro- 
fession realize  the  importance  of  the  acute  affections  of  the 
pancreas. 

Though  the  connection  between  pancreatic  disease  and  diabetes 
was  suggested  by  many  writers^  (Chopart,  1791 ;  v.  Recklinghausen, 
1864;  Lancereaux  1877),  it  was  not  firmly  established  until  the 
publication  in  1889  of  v.  Mering's  and  Minkowski's  experimental 
work. 

Gussenbauer,  in  1882,  was  the  first  to  operate  successfully 
by  laparotomy  in  a  case  of  pancreatic  cyst,^  though  Liicke  (1867) 
and  Rokitansky  (1881)  had  previously  done  such  operations  un- 
successfully, and  Thiersch  (1881)  and  Kulenkampff  (1881)  had 
opened  pancreatic  cysts  with  success,  in  two  stages.  But  the 
true  Father  of  Pancreatic  Surgery  is  Nicholas  Senn,  who,  in  1886 
published  his  experimental  and  clinical  researches,  with  the 
object,  as  he  modestly  stated,  of  laying  a  foundation  for  the 
rational  treatment  by  surgical  means  of  some  of  the  diseases  of 
the  pancreas.  In  1896  Riedel  first  recognized  chronic  interstitial 
pancreatitis  at  operation;  but  it  is  chiefly  to  the  teaching  and 
example  of  Mayo  Robson,  from  the  year  1900  on,  that  modern 
pancreatic  surgery  owes  its  inspiration  and  guidance. 
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Congenital  Anomalies,  Displacements,  etc. — The  pancreas 
very  occasionally  may  be  entirely  absent;  three  such  cases,  asso- 
ciated with  other  congenital  anomahes  incompatible  with  hfe, 
are  mentioned  by  Lancereaux.  On  the  other  hand,  in  a  certain 
proportion  of  bodies  there  are  so-called  accessory  pancreases.  Le- 
tulle  found  this  condition  six  times  among  two  hundred  bodies 
examined  postmortem,  while  Opie  found  it  only  ten  times  in  eigh- 
teen hundred  autopsies.  It  is  probable  that  systematic  search 
might  reveal  one  or  more  accessory  pancreases  in  a  fairly  large  pro- 
portion of  autopsies.  These  accessory  glands  are  usually  of  small 
size,  comparable  to  a  pea  or  bean,  or  even  smaller,  being  very  sel- 
dom so  large  as  a  nut;  they  are  situated  in  the  walls  of  the  various 
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portions  of  the  alimentary  tract,  usually  in  the  muscular  coat; 
and  they  nearly  always  have  clearly  recognizable  ducts.  In  a  few 
instances  islands  of  Langerhans  have  been  present.  In  the  cases 
collected  by  Robson  and  Cammidge,  the  accessory  pancreas  was 
situated  in  the  stomach  in  eleven  instances,  in  the  duodenum  in  six, 
in  the  jejunum  in  eleven  (nearly  all  close  to  its  duodenal  end),  in  the 
ileum  in  five  (and  always  in  association  with  an  intestinal  diver- 
ticulum, not  Meckel's),  and  in  acongenital  umbilical  fistula  in  one 
case.  The  accessory  pancreas  may  occur  as  a  single,  isolated,  glan- 
dular mass,  or  several  masses  may  be  distributed  along  the  gastro- 
intestinal tract.  Several  cases  are  on  record  of  an  accessory 
pancreas  at  the  duodenal  opening  of  the  duct  of  Wirsung;  and,  in 
almost  all  individuals,  lobules  of  pancreatic  tissue  surround  the 
duct  of  Santorini  as  it  passes  through  the  duodenal  wall  (Opie,  loc. 
cit.,  page  61).  Usually  all  accessory  glands  are  found  at  autopsy 
to  be  more  or  less  diseased,  and  as  the  total  amount  of  glandular 
tissue  is  very  small  it  has  been  questioned  whether  it  can  in  any 
efficient  way  supplement  the  functions  of  the  pancreas  itself. 

That  portion  of  the  head  of  the  pancreas  which  lies  furthest 
to  the  patient's  left  sometimes  becomes  more  or  less  separated  from 
the  rest  of  the  gland  by  the  superior  mesenteric  vessels,  which 
emerge  just  above  it  from  between  the  body  of  the  pancreas  and 
the  transverse  duodenum.  This  partially  isolated  portion  of  the 
head  is  sometimes  described  as  the  Pancreas  Minus,  but  is  not  truly 
an  accessory  gland.  Other  portions  of  the  pancreas  occasionally 
are  more  or  less  isolated  from  the  remainder  of  the  gland,  this 
condition  being  described  by  Glinski,  who  has  studied  the  subject 
carefully,  as  Pancreas  Divisum.  That  portion  of  the  pancreas 
associated  with  the  duct  of  Santorini,  which  arises  as  a  separate  out- 
growth from  the  posterior  wall  of  the  duodenum,  is  that  which  is 
most  often  separated  from  the  rest  of  the  gland,  which  is  developed 
as  a  twin  outgrowth  from  the  anterior  duodenal  wall.  Normally 
it  coalesces  with  the  portion  developing  around  the  duct  of  Wirs- 
ung; and  in  the  adult  the  body  and  tail  of  the  pancreas  are  more 
apt  to  drain  through  the  duct  of  Wirsung  than  through  the  duct  of 
Santorini  around  which  they  were  primarily  developed. 

The  head  of  the  pancreas  may  surround  the  duodenum  com- 
pletely, constituting  the  so-called  Ring-jormed  Pancreas  {Pancreas 
A  nnulare) ;  Robson  and  Cammidge  refer  to  nine  such  cases.  In  a  few 
17 
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instances  this  rare  condition  has  simulated,  soon  after  birth,  in- 
fantile stenosis  of  the  pylorus;  Vidal  successfully  resorted  to  gastro- 
enterostomy in  such  a  patient  three  days  after  birth.  Symptoms 
may  not  develop  until  adult  hfe,  when  chronic  pancreatitis,  car- 
cinoma, etc.,  affecting  such  an  abnormally  situated  pancreas,  may 
produce  occlusion  of  the  duodenum,  which  can  be  distinguished 
from  pyloric  stenosis  only  with  the  greatest  difficulty.  Lerat  treated 
such  a  case,  in  a  woman  aged  forty  years,  by  partial  pancreatectomy. 

Displacement  of  the  pancreas  is  very  unusual,  owing  to  its  fixed 
retroperitoneal  position.  Sappey,  according  to  Korte,  claimed 
that  tight  lacing  might  eventually  lead  to  displacement  of  the 
pancreas,  by  compressing  the  lower  thorax.  The  tail  is  the  least 
well  fixed  portion,  and  occasionally  is  dragged  from  its  moorings 
by  a  wandering  spleen  (Helm  and  Klob;  Estes;  Runge).  Solid 
tumors  of  the  pancreas  may  also  cause  its  displacement;  in  one- 
fourth  of  the  seventeen  cases  studied  by  Finney,  the  tumor  was 
freely  movable. 

Among  the  276  cases  of  diaphragmatic  hernia  collected  by 
Lacher,  the  pancreas  was  among  the  organs  displaced  into  the 
thorax  in  no  less  than  twenty-seven  instances;  while  this  was 
the  case  in  two  out  of  the  twenty-six  cases  of  congenital 
diaphragmatic  hernia  collected  by  O.  Mayor  in  1891,  since  the 
appearance  of  Lacher's  paper.  Such  cases  have  very  Uttle  surgical 
interest,  so  far  as  the  pancreas  is  concerned,  as  any  symptoms 
which  nmy  arise  from  interference  with  its  function  are  sure  to  be 
overshadowed  by  the  changes  induced  in  the  stomach  and 
intestines. 

The  pancreas  has  been  found  three  times  in  a  congenital  umbil- 
ical hernia,  according  to  Korte;  who  also  states  that  E.  Rose  and 
Rahn  have  each  found  it  in  a  similar  hernia  in  adults.  Finally, 
reference  must  be  made  to  the  remarkable  case  observed  in  1805  by 
Baud  in  which  the  pancreas  formed  part  of  a  complicated  case  of 
intussusception.  Guibert  in  1829  described  a  somewhat  similar 
case. 
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Atrophy  of  the  pancreas  may  exist,  perhaps  as  a  congenital  de- 
formity (hypoplasia),  or  as  the  result  of  fibrosis  from  hereditary 
syphilis.  Byron  Bramwell,  Thomson,  and  Rentoul  have  described 
cases  of  arrested  development,  termed  by  Bramwell  "pancreatic 
infantilism,"  characterized  by  persistent  fatty  diarrhoea,  tympany, 
etc.,  which  were  much  improved  by  the  administration  of  pancre- 
atic extract.  Other  forms  of  atrophy,  as  well  as  hyaline,  fatty, 
and  similar  degenerations,  usually  are  the  results  of  chronic 
inflammation. 
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Infections  of  the  Pancreas. 

Pathogenesis. — Infection  of  the  pancreas  may  occur  in  any  one  of 
four  ways:  (i)  through  the  blood  stream;  (2)  along  the  excretory 
ducts  of  the  pancreas;  (3)  through  the  lymph-channels;  and  (4) 
by  contiguity  from  neighboring  structures. 

I.  Infection  through  the  blood  is  considered  rare.  The  pancreas 
is  not  situated  as  is  the  liver  in  relation  to  the  portal  circulation, 
and  thus  is  not  ccnstantly  inundated  with  hordes  of  bacteria 
from  the  intestine;,  as  we  are  now  led  to  believe  is  the  case  with 
the  liver  (see  page  5).     The  pancreas  is  thus  almost  immune 
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from  infection  through  its  venous  channels,  except  by  retrograde 
embolism  in  portal  thrombosis;  a  case,  possibly  of  this  nature,  was 
reported  in  1885  by  Musser,  though  it  is  not  impossible  that  there 
was  here  an  ascending  sialodochitis.  The  pancreas  occasionally 
is  the  seat  of  pycemic  abscess,  as  in  the  case  reported  by  Roddick; 
or  is  diseased  in  other  general  infections;  indeed  the  experimental 
and  clinical  facts  recently  adduced  in  support  of  haematogenous 
infection,  by  Abrami,  Richet  and  Saint-Girons  make  it  probable 
that  this  source  is  less  rare  than  has  been  supposed  hitherto. 
Macaigne  observed  a  case  of  pneumococcic  peritonitis  with  an 
abscess  of  the  pancreas  from  which  a  pure  culture  of  the  pneu- 
mococcus  was  obtained;  and  though  he  expresses  the  conviction 
that  the  infection  of  the  pancreas  was  received  by  way  of  its  ducts, 
it  seems  quite  as  likely  to  have  been  hasmatogenic.  S.  PhilHps 
observed  a  case  of  scarlet  fever  with  pancreatitis  and  parotitis; 
and  the  occurrence  of  lesions  in  the  pancreas  as  well  as  in  the  su- 
prarenal glands,  during  the  course  of  scarlet  fever  has  recently 
been  carefully  studied  by  Tixier  and  Troisier.  The  association 
of  epidemic  parotitis  (mumps)  with  pancreatitis  is  now  well 
recognized,  and  though  Fitz  wrote  over  twenty  years  ago  that 
"it  m.ay  be  safely  stated  that  there  is  no  reason  for  admitting 
the  existence  of  a  metastatic  pancreatitis  secondary  to  inflamma- 
tion of  the  parotid  gland,"  the  belief  is  now  very  general,  and 
we  believe  it  is  well  established  chnically,  that  such  an  affection 
does  occur;  but  the  pathogenesis  of  this  metastatic  pancreatitis 
is  no  more  easily  explained  than  the  similar  involvement  of  the 
testicles  or  ovaries.  It  was  Schmackpeffer  who,  in  181 7,  first 
called  attention  to  the  fact  that  the  pancreas  might  be  involved 
in  mumps.  Gordon  Sharp,  who  has  recently  studied  the  subject, 
points  out  that  pancreatitis  may  precede  as  well  as  follow  the 
parotitis.  Ordinarily  the  symptoms  of  acute  pancreatitis  occur 
on  the  third  or  fourth  day  after  the  parotid  swelling  has  reached 
its  height;  and  the  parotid  may  undergo  resolution  so  soon  as 
the  abdominal  symptoms  appear.  Sharp  likewise  calls  attention 
to  the  fact  that  during  an  epidemic  one  patient  in  a  household 
or  in  an  infected  area  may  show  parotitis,  while  another  patient 
may  have  only  pancreatitis;  but  he  contends  that  both  are  due  to 
one  and  the  same  cause.  If  parotitis  occurs  in  the  course  of  pan- 
creatitis, it  seems  much  more  reasonable  to  suppose,  unless  there 
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is  an  epidemic  of  the  disease,  that  the  infection  reaches  the  par- 
otid along  its  duct,  from  the  mouth,  as  in  typhoid  fever,  and  as 
occasionally  observed  after  etherization  for  various  operations. 
From  the  observations  of  Simonin,  pancreatitis  appears  to  be 
a  rare  complication  of  mumps;  in  652  cases  of  the  latter  disease  he 
carefully  examined  the  abdomen  for  signs  of  pancreatic  involve- 
ment, but  found  it  only  in  ten  cases  (1.53  per  cent.)  Other 
observers,  however,  have  found  it  much  more  prevalent  in  certain 
epidemics,  as  may  be  seen  in  the  following  table,  which  gives  all 
the  cases  we  have  been  able  to  find  hitherto  reported  of  pancreatic 
symptoms  occurring  in  patients  with  mumps.  So  far  as  is  known, 
the  case  of  Lemoine  is  the  only  one  which  terminated  fatally. 
In  Edgecombe's  patient  the  urine,  examined  by  Cammidge  himself, 
gave  a  positive  "pancreatic  reaction." 

Author.  Cases  of  Pan-  Total 

CREATiTis  Cases  of 

Complicating  Mumps 

Mumps.  Observed. 

Auche     (Joiir.    de    Med.    de   Bordeaux,    1905, 

X.X.XV,  769) 2  not  stated 

Cuche   (Bull.   Soc.   Med.   des  Hop.,   1897,  xiv, 

340) 20  26 

Edgecombe  (Practitioner,  London,  1908,  Ixxx, 

194) 5  33 

Fabre  (Gaz.  Med.  de  Paris,  1887,  iv,  558) 12  58 

Jacob  (Brit.  Med.  Jour.,  1900,  i,  1532) i  not  stated 

Legendre  (Bull.  Soc.  Med.  des  Hopit.,  i9r'3,  .xx, 

943) I  not  stated 

Lemoine  et  Lapasset  (Bull.  Soc.  Med.  des  Hop., 

1905,  xxii,  640) I  not  stated 

Pick  (Wien.  klin.  Rundschau,  19C2,  xvi,  309) 4  20 

Priestley  (Jour.  Amer.  Med.  Assoc,  190c,  ii,  19)..  2  not  stated 

Robson   and  Cammidge    ("The    Pancreas,   its 

Surgery  and  Pathology,"  Phila.  and  London, 

1907,   p.  369) I  not  stated 

Simcnin  (Bull.  Soc.  Med.  des  Hop.,  1903,  xx, 

928) ID  652 

Stevens  (Thesis  for  M.  D.,  Durham,  1901,  quoted 

by  Edgecombe,  loc.  supra  cit.) i  not  stated 

Zeller  (cited  by  Egdahl,   Johns  Hopkins  Hosp. 

Bull.,  1907,  xviii,  130) I  not  stated 

In  this  connection  it  is  interesting  to  note  that  diabetes,  pre- 
sumably of  pancreatic  origin,  has  occasionally  followed  the  mumps 
(Harris). 
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Influenza,  syphilis,  tuberculosis,  malaria,  typhoid  fever,  etc., 
are  occasionally  accompanied  by  chronic  pancreatitis,  which  is 
due  to  the  local  action  of  the  infecting  organism  when  this  circu- 
late? in  the  blood,  or,  as  \?  probably  more  often  the  case,  to  the 
toxins  produced  by  the  bacteria  which  are  localized  elsewhere  in 
the  body.  Sailer  and  Speese  have  succeeded  in  producing  focal 
necroses  in  the  liver  and  pancreas  of  guinea-pigs  by  injecting 
blood  serum  from  dogs  affected  with  experimentally  induced 
acute  pancreatitis.  Injections  of  normal  serum  had  no  such 
effect.  It  was  also  found  possible  to  produce  a  high  degree  of 
immunity  by  gradually  increasing  the  doses  of  the  toxic  serum. 
Egdahl  refers  to  cases  of  acute  pancreatitis  following  or  associated 
with  the  following  affections:  syphilis,  typhoid  fever,  malaria, 
emboli,  furunculosis,  bronchitis,  heart-disease,  pulmonary  tuber- 
culosis, and  appendicitis.  Hirschfeld  has  quite  recently  studied 
the  relation  of  general  infections  to  diseases  of  the  pancreas. 

In  arteriosclerosis,  which  may  be  considered  an  intoxication, 
if  not  a  toxaemia,  the  pancreas  is  quite  constantly  affected  by  a 
chronic  indurative  inflammation  (cirrhosis),  and  the  arteries  are 
often  the  seat  of  miliary  aneurisms  (Lancereaux),  a  fact  which 
sometimes  is  held  to  explain  the  frequency  of  hemorrhagic  lesions 
in  this  organ. 

Alcoholism  possibly  may  transmit  a  non-bacterial  inflamma- 
tion to  the  pancreas  through  the  blood  stream,  either  directly,  or, 
as  is  probably  much  less  frequently  the  case,  by  chronic  passive 
congestion  through  hepatic  cirrhosis.  It  is  taught  by  Opie  that 
both  hepatic  and  pancreatic  cirrhosis  are  due  to  the  same  cause, 
and  that  the  pancreatic  condition  is  seldom  if  ever  caused  by 
obstruction  of  the  portal  circulation  alone.  Another  condition 
in  which  the  pancreas  is  quite  constantly  involved  in  a  cirrhotic 
process  is  that  described  in  1899  by  v.  Recklinghausen  as  hcEmach- 
romatosis,  which  in  its  later  stages  frequently  is  accompanied  by 
the  diabete  bronze  of  the  French. 
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2.  Infection  through  the  Ducts. — It  is  usually  taught  that  in 
the  pancreas  infection  most  often  occurs  by  continuity  of  structure 
upward  from  the  duodenum,  through  the  papilla  of  Vater  and 
along  the  duct  of  Wirsung.  But  recent  opinions  seem  to  regard 
this  explanation  with  less  favor  than  was  the  case  a  few  years 
ago;  for  while  numerous  experiments,  which  will  be  mentioned 
presently,  prove  that  this  avenue  of  infection  is  quite  possible, 
other  experiments  and  certain  anatomical  facts  tend  to  make 
us  question  its  frequent  occurrence. 

Opie  (loc.  cit.,  1903,  page  192)  found  that  the  valve-like  folds 
within  the  diverticulum  of  Vater  prevent  the  regurgitation  of 
material  from  the  duodenum  into  the  duct  of  Wirsung,  and  that 
if,  after  death,  fluid  is  forced  under  considerable  pressure  into  the 
duodenum,  tied  above  and  below  the  pancreas,  none  enters  the 
duct.  Moreover,  in  only  five  out  of  2  23  cases  examined  did  Truhart 
find  bacteria  present  in  the  normal  duct  of  Wirsung;^  and  the 
singular  freedom  of  the  duodenum  from  bacterial  life  has  frequent- 
ly been  pointed  out  (Vol.  I,  page  42).  As  has  been  seen  already 
(page  5),  bihary  infection  usually  occurs  primarily  through 
the  portal  blood  stream,  being  thus  a  descending  infection  from 
the  liver;  and  infection  of  the  ducts,  unless  these  are  obstructed 
by  calculi,  does  not  occur  to  any  marked  degree  because  the  bile 
is  more  or  less  constantly  passing  through  them,  and  thus  clears 
them  of  infectious  material.     But  the  gall-bladder,   where   the 

^  The  existence  of  anaerobic  bacteria  in  the  normal  biliary  and  pancreatic  ducts 
has  been  emphasized  as  a  cause  of  infection  in  cases  of  obstruction  by  Gilbert  and 
Lippmann. 
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bile  is  prone  to  become  a  stagnant  pool,  is  frequently  the  site  oi 
infection,  and  this  infection  is  to  all  intents  and  purposes  primary 
there,  though  really  having  its  origin  in  the  infected  bile  secreted 
by  the  Hver.  Now  in  the  pancreas  there  is  no  such  stagnant 
pool  as  is  found  in  the  gall-bladder;  the  pancreatic  juice  is  more 
actively  bactericidal  than  the  bile  (Remedi) ;  and  blood  infections 
of  the  pancreas  are  rare;  rare  also,  therefore,  is  a  descending 
infection  of  the  pancreatic  duct. 

But  there  is  this  to  be  said  in  favor  of  the  occurrence  of  an 
ascending  infection  of  the  pancreatic  ducts — that  any  obstruc- 
tion to  the  outflow  of  pancreatic  juice  will  predispose  it  to  infection, 
and  may  make  quite  possible  a  pancreatic  infection  arising  in 
the  mildly  infectious  bile  passing  through  the  ampulla  of  Vater. 
Such  obstruction  of  the  duct  of  Wirsung  frequently  occurs  in  the 
case  of  gall-stones  impacted  in  the  lower  end  of  the  common  bile- 
duct.  Besides  such  factors  as  these,  it  must  not  be  overlooked 
that  the  accessory  pancreatic  duct  (Santorini)  must  sometimes  be 
taken  into  consideration  as  a  possible  avenue  of  infection.  It 
is  claimed  by  Desjardins  that,  while  the  normal  current  of  pancre- 
atic juice  in  the  duct  of  Wirsung  flows  toward  the  duodenum,  the 
flow  in  the  duct  of  Santorini  is  indifferently  either  toward  the 
duodenum  or  away  from  it  toward  the  intraglandular  anastomosis 
of  the  two  ducts;  so  that  in  this  way,  he  asserts,  micro-organisms 
from  the  duodenum  easily  and  frequently  ascend  by  the  duct  of 
Santorini,  and  meeting  the  outflowing  current  in  the  main  duct 
are  carried  back  through  the  head  of  the  pancreas,  thus  doubly 
infecting  the  area  enclosed  between  the  two  ducts.  This  area  has 
been  named  by  Desjardins  the  "triangle  of  infection."  This  theory 
takes  little  account  of  the  supposed  bactericidal  action  of  the  pan- 
creatic juice,  or  of  the  relatively  mild  infectiousness  of  the  duodenal 
contents;  and  fails  to  explain  cases  of  pancreatic  infection  in 
which  the  duct  of  Santorini  is  not  patent,  or  does  not  anastomose 
with  the  duct  of  Wirsung.  Schirmer  found  the  duodenal  orifice 
of  the  duct  of  Santorini  permeable  in  only  a  little  over  half  of 
the  cases  (about  100  in  number)  examined  by  him.  In  only  forty- 
eightoutof  100  specimens  dissected  by  Opie(loc.cit.,  i903,page3o), 
was  the  duodenal  orifice  of  the  duct  of  Santorini  permeable  to  in- 
jected fluid,  while  in  forty-two  cases  its  duodenal  orifice  was  closed, 
the  duct  of  Santorini  appearing  merely  as  a  branch  of  the  main 
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duct;  and  in  ten  cases  the  two  ducts  were  not  in  anastomosis 
at  all. 

But  even  if  we  acknowledge,  as  it  seems  we  are  bound  to  do, 
that  ascending  infection  of  the  pancreatic  duct  is  rare,  there  never- 
theless remain  experimental  and  clinical  proofs  that  infection 
does  occasionally  arise  in  this  way.  Opie's  much  quoted  case 
(1901)  is  an  interesting  example:  at  autopsy  the  cause  of  acute  pan- 
creatitis was  found  to  be  a  small  biliary  calculus  lodged  at  the  duo- 
denal orifice  of  the  ampulla  of  Vater;  the  calculus  was  so  small 
that  it  did  not  obstruct  the  orifice  of  the  duct  of  Wirsung,  but  by 
occluding  the  common  outlet  of  this  duct  and  of  the  common  bile- 
duct,  allowed  retrojection  of  bile  to  occur  into  the  pancreatic 
duct.  Similar  results  have  been  obtained  experimentally  by  Car- 
not,  Flexner,  and  several  other  investigators  (accounts  of  whose 
work  are  given  by  Flexner),  by  injecting  various  substances  di- 
rectly into  the  duct  of  Wirsung.  Flexner  showed  subsequently 
(1906)  that  when  bile  is  injected  into  the  pancreatic  duct,  it  is  the 
bile-salts  which  are  the  destructive  agent,  and  that  the  more 
colloid  material  the  bile  contains  the  less  intense  is  the  inflam- 
mation produced  by  it.  Flexner  therefore  suggested  that,  as 
in  chronic  inflammation  of  the  biliary  passages  (as  in  choleli- 
thiasis) there  is  a  loss  of  diffusible  salts  and  an  increase  of  col- 
loid material,  ascending  infection  of  the  pancreatic  duct  should 
in  such  cases  lead  to  chronic  rather  than  acute  pancreatitis;  and 
that  this  is  actually  the  case  will  be  pointed  out  in  a  subsequent 
section.  Experimentally  chronic  pancreatitis  has  been  pro- 
duced (a)  by  obstruction  of  the  pancreatic  duct  by  a  ligature; 
(b)  by  injecting  into  the  pancreatic  duct  attenuated  cultures  of 
various  micro-organisms,  modified  bile,  etc. ;  (c)  Carnot  produced 
chronic  pancreatitis  from  an  ascending  duodenal  infection  by  the 
ingenious  plan  of  fixing  a  thread  in  the  duct  of  Wirsung  and 
carrying  it  through  the  ampulla  of  Vater  into  the  intestine,  where 
it  was  allowed  to  hang  free.  But  such  experiments  as  these,  as 
very  justly  remarked  by  Maugeret,  imply  such  actual  traumatism 
to  the  pancreas  as  to  make  the  interpretation  of  the  results 
obtained  very  hazardous.  Whether  obstruction  alone  is  an  effi- 
cient factor  in  producing  pancreatitis  is  a  question  very  diffi- 
cult to  decide,  because  as  soon  as  the  pancreatic  secretion  be- 
comes stagnated  the  virulence  of  the  anaerobic  bacteria  (which. 
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as  already  remarked,  may  be  considered  normal  inhabitants  of  the 
ampulla  of  Vater  and  lower  pancreatic  ducts)  is  markedly 
increased  and  the  subsequent  changes  may  be  attributable  largely 
to  their  action.  As  Ebner  has  tersely  expressed  it,  the  results  of 
obstruction  are  first  mechanical,  then  chemical,  and  then  bacterial. 
Intestinal  parasites  have  been  observed  occasionally  in  the 
duct  of  Wirsung,  according  to  Lieutaud  and  others.  Muroya  has 
recently   found  ascarides  encapsulated  in  the  pancreas. 
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Injection  through  the  Lymphatics. — ^Largely  by  exclusion,  ap- 
parently, investigators  are  at  present  led  to  believe  that  infection 
of  the  pancreas  in  a  majority  of  cases  is  due  to  invasion  of  its  sub- 
stance by  way  of  the  13-mph-channels.  This  view  is  held  by  Prof. 
Thiroloix,  and  has  been  developed  and  ably  supported  by  his  pupil 
IMaugeret,  who  urges  that  as  the  efferent  lymphatics  from  the  gall- 
bladder and  those  from  the  pancreas  anastomose  around  the  head 
of  the  pancreas,  this  part  of  the  gland  is  in  this  manner  easily  in- 
vaded directly  from  the  lymph-nodes  or  lymph-channels.  For 
this  pathological  state  we  have  adopted  the  term  pancreatic  lym- 
phangeitis,  proposed  by  Arnsperger.  It  is  a  condition  which  pre- 
cedes true  interstitial  pancreatitis,  and  which  is  curable  by  proper 
surgical  treatment.    Accordino;  to  this  view,  which  we  beheve  to  be 
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correct  for  the  great  majority  of  cases  previously  classed  together 
as  chronic  pancreatitis,  it  is  still  the  infected  bile  and  the  diseased 
gall-bladder  which  must  be  incriminated  as  the  "Jons  et  origo 
mali"  though  we  have  also  pointed  out  the  possibility  of  pancre- 
atic lymphangeitis  occurring  as  the  result  of  duodenal  and  even  gas- 
tric lesions  (page  319).  It  has  also  been  suggested  that  though 
an  ascending  catarrhal  infection  along  the  pancreatic  duct  is  rare, 
yet  micro-organisms  may  and  frequently  do  travel  up  in  the  ivalls 
of  the  pancreatic  ducts,  as  they  are  known  to  do  up  the  walls  of  the 
choledochus,  even  after  this  has  been  Hgated.  The  common  bile- 
duct  is  imbedded  in  the  head  of  the  pancreas  in  from  60  to  95  per 
cent,  of  cases  (Helly,  Ebner,  Kehr),  so  that  any  affection  which 
injures  the  walls  of  the  choledochus  will  be  very  liable  to  spread  to 
the  surrounding  pancreatic  tissue  through  the  lymphatics.  On 
such  grounds  has  been  explained  the  very  frequent  occurrence  of 
chronic  pancreatitis  as  a  sequel  of  common  duct  calculus;  but 
Maugeret  contends  that  this  frequent  association  of  pancreatitis 
with  common  duct  calculus  is  susceptible  of  another  interpretation, 
namely,  that  the  calculus  is  arrested  in  the  common  duct  by  the 
narrowing  of  this  channel  consequent  upon  the  previous  existence 
of  a  pancreatitis,  which  in  this  as  in  other  cases  is  caused  not  by  a 
calculus  in  the  common  duct,  but  by  infection  in  the  gall-bladder; 
and  she  further  calls  attention  to  the  extreme  rarity  of  such  local 
lesions  in  the  common  duct  (suppurative  or  ulcerative  angeio- 
cholitis)  as  could  give  rise  to  pancreatitis  by  contiguity. 

The  subject  of  pancreatic  lympJiangeitis  is  discussed  at  page  314. 
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4.  Infection  by  contiguity  is  of  infrequent  occurrence,  unless 
propagation  of  infection  from  the  walls  of  the  common  duct,  which 
has  just  been  mentioned,  is  to  be  included  here.  The  stomach  is 
the  organ  which  is  most  often  at  fault  in  these  cases,  ulcers  per- 
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forating  into,  and  cancers  becoming  densely  adherent  to  the  pan- 
creas, and  setting  up  a  locahzed  inflammatory  reaction.  Splenic 
abscess  may  involve  the  tail  of  the  pancreas;  pyonephrosis,  on 
either  side,  but  usually  the  left,  sometimes  has  transmitted  its 
infection  to  the  adjacent  portion  of  the  pancreas;  and  the  head  of 
the  pancreas  is  not  seldom  invaded  by  tuberculosis  or  other  in- 
fection locahzed  in  the  subpyloric  or  retropancreatic  lymph-nodes. 
Pancreatic  Calculi. — Although  concretions  in  the  pancreas 
were  described  (de  Graaf,  1663)  long  before  cysts  (Engel,  1841), 
pancreatic  apoplexy  (Spiess,  1866),  or  fat  necrosis  (Balser,  1879), 
they  occupy,  when  compared  with  biliary  calculi,  a  very  insig- 
nificant place  in  the  surgery  of  the  pancreas.  Opie  found  only  two 
instances  of  pancreatic  calculi  among  1500  autopsies,  and  thinks 
that  the  figures  of  Giudiceandrea  (two  in  122  autopsies)  much 
exaggerate  their  frequency.  Lazarus,  in  1904,  was  able  to  find 
records  of  only  eighty  cases  of  pancreatic  calculi. 


Fig.   19. — ^P.-VNCREATic  Calculi.     {From  a  Specimen  in  the  Museum  oj  the  German 

Hospital.) 

Pancreatic  calcuh  occur  nearly  five  times  as  often  in  men  as  in 
women,  according  to  Lazarus,  who  found  the  sex  mentioned  in 
fifty-seven  cases,  forty-seven  out  of  which  were  men.  Lazarus 
points  out  that  both  infection  and  stasis  of  the  secretion  are  neces- 
sary for  the  formation  of  pancreatic  concretions.  Giudiceandrea 
found  bacteria  in  the  centre  of  pancreatic  calculi,  and  it  is  inter- 
esting to  note  that  the  same  experience  in  regard  to  salivary  calculi, 
which  closely  resemble  those  of  the  pancreas,  has  been  recorded 
by  Galippe. 

Pancreatic  calculi  usually  are  multiple,  the  largest  being  near 
the  orifice  of  the  main  duct,  and  the  others,  perhaps  hundreds  in 
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number,  scattered  along  its  entire  length  and  even  in  the  finest 
branches  of  the  pancreatic  ducts.  Occasionally  star-shaped  or 
branched  calcuh  are  found.  The  largest  stone  ever  recorded, 
according  to  Lazarus,  was  that  of  Schupmann,  which  measured 
I  inch  by  2§  inches,  and  weighed,  according  to  Villar,  200  grams. 
Pancreatic  calculi  are  composed  almost  entirely  of  calcium 
carbonate  or  calcium  phosphate,  are  not  crystalline,  and,  be- 
cause of  the  narrowness  of  the  pancreatic  ducts,  they  are  very 
rarely  faceted  except  at  their  ends.  Usually  they  are  white. 
Solitary  stones,  which  are  quite  rare  (four  among  twenty-two  cases, 
Lazarus),  are  more  apt  to  be  composed  of  oxalates.  The  nucleus  of 
pancreatic  calculi  probably  is  derived  from  the  interaction  of  the 
desquamated  epithelium  lining  the  ducts  with  the  secretion  which 
has  been  modified  as  the  result  of  infection;  the  result  of  this 
interaction  is  the  precipitation  of  inorganic  salts  (which  are  not 
found  in  normal  pancreatic  juice);  and  new  layers  are  formed 
as  in  other  calculi  (biliary,  renal)  by  the  deposit  of  calcium  or 
magnesium  phosphates  and  carbonates,  or  even  of  cholesterin. 

While  pancreatic  calculi  are  in  the  first  instance  the  result 
of  disease  of  the  pancreas,  they  become  when  once  formed  the 
cause  of  further  structural  alterations.  By  damming  up  the 
pancreatic  secretion  they  lead  in  time  to  a  condition  of  very 
marked  sclerosis  of  the  gland.  Of  the  eighty  cases  of  pancreatic 
calculi  collected  by  Lazarus,  thirty-six  (45  per  cent.)  had  also 
diabetes,  or  at  least  glycosuria. 

Carcinoma  of  the  pancreas,  however,  rarely  is  associated  with 
the  formation  of  stones.  Like  calcuh  of  other  organs,  those  of 
the  pancreas  occasionally  ulcerate  their  way  into  other  viscera, 
or  even  into  the  peritoneal  cavity.  Galliard  has  recorded  the 
case  of  a  patient  who  was  found  at  autopsy  to  have  a  pancreato- 
gastric  fistula,  one  pancreatic  calculus  lying  free  in  the  stomach, 
and  others  being  still  within  the  pancreas.  In  Clayton's  patient, 
who  died  with  symptoms  of  internal  hemorrhage,  a  calculus  was 
found  to  have  ulcerated  out  of  the  pancreas  into  the  general 
peritoneal  cavity,  opening  a  blood-vessel;  other  calculi  were 
found  within  the  ducts  of  the  pancreas. 

According  to  Desjardins,  the  rarity  of  pancreatic  calculi  and 
the  frequency  of  gall-stones  are  to  be  explained  by  inherent 
differences  between  the  biUary  and  the  pancreatic  systems.     He 
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holds,  and  Quenu  and  Duval  agree  with  him,  that  the  same 
infection  arising  in  the  intestine  and  travelling  up  the  bile-  and 
pancreatic  ducts  will  in  the  former  situation  induce  a  stone- 
forming  catarrh,  but  in  the  pancreas  will  cause  a  chronic  intersti- 
tial inflammation. 

The  symptoms,  diagnosis  and  treatment  of  pancreatic  calculi 
are  considered  at  page  346. 
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Pancreatic  Diabetes. — The  connection  between  pancreatic 
disease  and  diabetes  has  been  recognized  since  the  time  of  Cawley 
(1788),  though  this  observer  distinctly  stated  his  opinion  that 
the  numerous  calculi  "which  were  found  in  the  pancreas  of  his 
patient  were  the  result,  not  the  cause,  of  the  diabetes.  In  1858 
Claude  Bernard  discovered  that  puncture  of  the  floor  of  the 
fourth  ventricle  caused  glycosuria,  and  for  years  the  nervous 
theory  of  the  origin  of  diabetes  seemed  to  rule  the  medical  world. 
It  was  not  until  1877  that  the  theory  of  pancreatic  diabetes  as  a 
clinical  entity  was  formally  propounded  by  Lancereaux;  and  the 
theory  was  first  firmly  established  as  fact  by  the  experimental 
work  of  V.  Mering  and  Minkowski,  in  1889.  Of  late  years  the 
number  of  cases  of  diabetes,  in  which  no  lesions  are  to  be  found 
in  the  pancreas,  appears  to  be  steadily  decreasing  (Bosanquet). 
This  increase  in  the  number  of  cases  of  pancreatic  diabetes  is  due 
largely  to  more  careful  examination,  especially  to  microscopical 

1  This  work  has  not  been  accessible  to  us. 
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study  of  the  pancreas  post-mortem.  According  to  Cammidge, 
some  observers  claim  that  all  cases  of  diabetes  are  pancreatic  in 
origin,  but  this  gland  has  been  proved  at  fault,  so  far,  only  in 
about  88  per  cent,  of  the  288  cases  of  diabetes  melUtus  collected 
by  Opie. 

The  changes  in  the  pancreas  which  lead  to  diabetes  are  be- 
lieved to  be  confined  to  the  islands  of  Langerhans.  The  secreting 
parenchyma  or  the  interstitial  tissue  of  the  gland  may  be  very 
extensively  diseased,  even  almost  entirely  destroyed;  yet  it  seems 
an  established  fact  that  so  long  as  a  certain  proportion  of  the 
islands  of  Langerhans  remains  intact,  glycosuria  does  not  occur. 
It  is,  moreover,  apparently  proved  that  the  development  of  glyco- 
suria in  disease  of  the  pancreas  is  to  be  attributed  to  interference 
with  the  internal  secretion  of  the  gland;  for  it  has  been  found 
(Minkowski),  if  a  portion  of  the  pancreas  is  successfully  trans- 
planted into  the  subcutaneous  tissues,  being  severed  from  all 
its  nervous  connections,  that  the  entire  portion  remaining  in  the 
abdomen  may  be  removed  and  that  glycosuria  will  not  develop 
until  the  transplanted  portion  also  is  removed,  or  until  it  becomes 
atrophic. 

It  is  evident,  therefore,  as  pointed  out  by  Robson  and  Cam- 
midge, that  the  cause  of  glycosuria  and  of  the  accumulation  of 
sugar  in  the  blood  is  dependent  upon  some  influence  which  the 
pancreas  exerts  by  way  of  the  blood  or  lymph  stream.  Two 
theories  are  proposed  to  explain  the  means  by  which  these  changes 
are  brought  about:  (i)  The  auto-intoxication  theory,  by  which  it  is 
assumed  "that  the  cells  of  the  pancreas  normally  destroy,  or 
modify,  some  toxic  substance,  produced  in  other  parts  of  the  body, 
which  interferes  with  the  utiHzation  of  sugar  by  the  tissues;" 
(2)  the  theory  that  the  pancreas  contributes  some  activator  sub- 
stance to  the  circulation,  which  assists  a  glycolytic  enzyme  pro- 
duced by  other  tissues  of  the  body.  The  second  theory  is  that 
which  has  received  most  support  of  late. 

The  relation  of  the  adrenals,  and  of  the  hypophysis  cerebri 
to  pancreatic  activity  has  been  too  little  studied,  and  is  still 
much  too  obscure  a  subject  for  any  authoritative  statement  to  be 
made  at  this  time.  It  is  perhaps  sufficient  to  recall  the  cases 
of  pancreatic  infantilism  referred  to  at  page  259;  to  note  that  a 
diminished  function  of  the  anterior  part  of  the  hypophysis  is 
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productive  of  similar  changes  (von  Eiselsberg) ;  that  certain  cases 
of  acromegaly  {hyperpituitarism)  have  been  associated  with 
diabetes  (Opie);  and  that  the  local  action  of  adrenaUn  upon  the 
pancreas  causes  temporary  glycosuria  (Robson  and  Cammidge); 
while  the  external  secretion  of  the  pancreas  appears  to  be  stimu- 
lated b}'  the  administration  of  adrenalin  hypodermically  (Pember- 
ton  and  Sweet) .  Of  chnical  interest  is  the  case  reported  by  Laven- 
son,  in  w^hich  symptoms  supposed  to  be  due  to  acute  pancreatitis 
were  found  at  autopsy  to  have  been  caused  by  hemorrhage  into  the 
adrenals.     Lowi's  test  for  pancreatic  disease  (mydriasis  from  instil- 

TkyroidGlmd  Parathi/roid  Glands 

CentrammSi/stem  ^ ^  V^       Vv%^/^^/'^^'^ 

Tissues 


\/nte'stine\ 
Fig.   20. — Diagram  to  Explain  the  Moderx  Theory  of  Di.abetes.    (von  Xoordefi.) 

lation  of  adrenahn  into  the  eye),  while  too  recent  to  be  considered 
authoritative,  is  another  evidence  of  the  Httle  understood  relation 
of  the  pancreas  and  the  adrenals. 

In  an  interesting  study  of  "The  Theory  and  Treatment  of 
Diabetes,''  von  Xoorden  has  recently  endeavored  to  represent 
graphically  the  co-relationship  of  Pancreas,  Liver,  Central  Nervous 
System  and  the  Ductless  Glands  (Fig.  20).     He  says: 

"The  manufactory  for  sugar  is  the  hver,  and  the  lii-er  cells  con- 
stitute the  working  department. 

"The  important  claims  that  determine  the  amount  of  the  sugar 
production  arrive  from  other  organs  and  tissues,  especially  from 
the  muscles  (path  I).  The  greater  the  consumption  of  sugar  the 
stronger  ^^ill  be  the  claiming  impulse,  and  an  amount  of  sugar  suffi- 
cient to  meet  the  demand  will  pass  into  the  blood  (path  II).     This 
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is  normally  the  only  influence  which  induces  the  liver  to  raise  its 
output. 

"However,  along  path  III  stimuli  will  also  pass.  This  path 
represents  the  blood  streaming  into  the  liver  from  the  intestinal 
wall,  and  carrying  carbohydrates  and  the  products  of  protein  di- 
gestion. The  quantity  of  these  materials  varies  according  to  the 
type  and  composition  of  the  food.  So  long  as  the  manufacture  of 
sugar  is  well  under  control  the  effect  of  this  form  of  stimulus  is  not  to 
induce  a  liberal  outpouring  of  sugar  into  the  general  blood  stream, 
but  to  form  glycogen.  This  glycogen  is  then  stored  until  it  is 
reconverted  into  sugar  at  the  request  of  the  tissues,  and  travels 
along  path  II  to  the  muscles,  etc. 

"In  order  to  maintain  the  excitabihty  of  the  sugar  manufac- 
tories at  the  proper  intensity  the  two  controlling  factors  come 
into  play.  The  pancreas,  which  depresses  the  excitability,  sends 
its  secretion  along  path  B,  while  the  suprarenals,  which  increase 
the  excitabihty,  distribute  their  secretion  along  path  A.  This  con- 
joined action  serves  to  keep  the  process  in  equilibrium. 

"Both  these  controlling  glands  are  in  turn  influenced  by 
other  organs — the  pancreas  through  the  thyroid  gland  path  (b). 
and  the  suprarenal  through  the  nerve  paths  (a).  The  diagram 
shows  still  other  influences  (paths  b^  and  b-) ;  their  existence  is  most 
probable,  but  their  origin  is  undetermined.  They  seem  to  be  sub- 
ordinate in  importance  and  action." 
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General  Diagnostic  Considerations. 

Though  disease  of  the  pancreas  is  now  recognized  as  not  very 
rare,  and  the  contention  of  Robson,  that  its  diagnosis  usually  is 
possible,  is  very  generally  accepted  as  true;  it  is  nevertheless 
a  fact,  owing  to  the  deep  situation  of  the  pancreas,  and  its  close 
anatomical  and  physiological  relations  with  surrounding  organs, 
that  such  diagnosis  frequently  is  difficult,  and  that  pancreatic 
lesions  often  escape  even  acute  observation. 

The  pancreas  has  both  digestive  and  metabolic  functions,  the 
disturbance  of  which  by  disease  causes  more  or  less  definite  symp- 
toms ;  and  there  are  certain  physical  signs  which  usually  may  be  elic- 
ited in  cases  of  pancreatic  disease. 

Digestive  Symptoms.— It  is  well  known  that  the  digestive 
functions  of  the  pancreas  may  be  partially  assumed  by  other  organs. 
Possibly  if  the  pancreas  could  be  removed  piecemeal,  destroying 
its  functions  one  by  one  in  very  gradual  stages,  the  loss  of  its 
secretions  might  be  entirely  supplied  by  compensatory  action  of 
the  salivary  glands,  the  gastric  and  the  intestinal  juices.  The 
amylolytic  function  of  the  pancreas  is  supplemented  by  the  saliva; 
the  tryptic  function  is  the  same  as  that  of  the  pepsin  of  the  gas- 
tric juice;  and  the  intestinal  juices  and  bacteria,  aided  by  the 
bile,  are  capable  of  caring  for  a  large  part  of  the  ingested  fat. 
But  when  disease  attacks  the  pancreas,  the  destruction  of  its  physio- 
logical functions  often  take?  place  so  suddenly  that  very  pro- 
nounced and  definite  symptoms  are  produced.  Chief  among 
these  are  steatorrkcsa,  and  azotorrkcea;  others  are  sialorrhcea, 
dyspepsia  (a  vague  term),  emaciation,  nausea,  vomiting,  etc.  The 
administration  of  pancreatic  extract,  pancreatin,  etc.,  as  a  means 
of  obviating  these  symptoms,  has  been  used  as  a  diagnostic  test 
by  Salomon  and  others. 

Steatorrhoea.-^An  excess  of  fat  in  the  faeces  was  first  recognized 
in  1820  by  Kuntzmann  as  due  to  pancreatic  disease.  In  health 
the  faeces  normally  contain  about  20  to  21  per  cent,  of  fat  (Fitz, 
Robson  and  Cammidge),  which  represents  from  7  to  11  per  cent,  of 
the  fat  taken  as  food.  In  pancreatic  disease  the  total  amount  of  un- 
absorbed  fat  may  reach  50  to  60  per  cent,  in  cases  of  chronic  pan- 
creatitis, and  even  75  to  90  per  cent,  in  cases  of  malignant  disease 
(Robson  and  Cammidge).     Carnot  says  that  after  suppression  of 
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the  bile  alone  the  faeces  contain  60  per  cent,  of  fat;  after  suppres- 
sion of  the  pancreatic  secretion,  70  per  cent,  of  fat;  and  after  sup- 
pression of  both  bile  and  pancreatic  juice,  they  contain  90  per  cent, 
of  fat.  In  health,  according  to  MuUer,  "the  unabsorbed  faecal 
fats  consist  of  approximately  20  to  30  per  cent,  of  neutral  fat  and 
from  70  to  80  per  cent,  of  spHt  fat,  which  is  partly  fatty  acids  and 
partly  soaps."  R.  Gaultier  has  shown  that  in  cases  of  suppression 
of  the  bile  there  are  found  in  the  faeces  from  35  to  45  per  cent,  of  the 
ingested  fats:  63  per  cent,  of  this  exists  as  neutral  fats,  and  35  to 
40  per  cent,  as  split  fats  (21  per  cent,  as  fatty  acids,  and  12  per 
cent,  as  soaps) ;  he  has  found  that  in  cases  of  suppression  of  the 
pancreatic  functions  80  per  cent,  of  the  faecal  fat  is  in  the  form  of 
neutral  fats,  and  only  about  15  per  cent,  as  spHt  fats  (10  per  cent. 
as  fatty  acids,  and  5  per  cent,  as  soaps) ;  and  if  both  biliary  and 
pancreatic  secretions  are  absent,  90  per  cent,  of  the  ingested  fat 
is  recovered  from  the  faeces,  of  which  90  per  cent,  is  in  the  form  of 
neutral  fats,  and  8  per  cent,  as  split  fats  (7  per  cent,  as  fatty  acids, 
and  I  per  cent,  as  soaps.)  Thus  where  both  bile  and  pancreatic 
juice  are  lacking,  the  ingested  fat  is  used  hardly  at  all,  and  the 
split  fats  found  in  the  excreta  are  reduced  at  least  to  one-fifth  of 
normal.  ]\Iuller  found  in  cases  of  pancreatic  disease  that  even 
though  the  total  percentage  of  isecal  fat  might  not  be  increased 
above  the  normal,  yet  that  the  porportion  of  spht  fat  is  always  de- 
creased (averaging  about  40  per  cent,  of  the  total  fat),  showing  de- 
crease in  the  digestive  power  for  fatty  food.  It  has  been  claimed 
by  Katz  that  diminution  of  the  split  fat  below  70  per  cent,  of  the 
total  fscal  fat  invariably  signifies  disease  of  the  pancreas,  except 
in  nursing  infants  and  patients  with  profuse  diarrhoea. 

The  excess  of  the  fat  in  the  faeces  may  be  evident  to  the  most 
casual  observation,  or  may  be  demonstrable  only  by  the  microscope. 
In  well-marked  cases  of  steatorrhoea  the  passages  are  bulky,  of  a 
silver,  gray,  or  asbestos-like  color;  and  the  fat  may  float  on  the 
surface  of  the  fluid  mass  like  oil  droplets  or  particles  of  butter. 
Such  passages  have  been  known  occasionally  to  occur  in  health, 
after  the  ingestion  of  abnormal  quantities  of  fatty  food,  as  indi- 
viduals differ  in  their  abihty  to  digest  fats;  and  diminution  of  the 
secretion  of  bile,  diarrhoea,  caseation  of  the  mesenteric  lymph- 
nodes,  and  other  intestinal  derangements,  as  well  as  pancreatic 
disease,  may  give  rise  to  this  symptom. 
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Azotorrhoea. — The  presence  in  the  fasces  of  undigested  proteid 
material  was  first  recognized  as  a  symptom  of  pancreatic  disease 
by  Fles,  in  1864.  In  health,  according  to  Opie,  about  5  or  6  per 
cent,  of  the  nitrogen  ingested  with  the  food  is  excreted  in  the  faeces; 
whereas  in  cases  of  proved  or  supposed  pancreatic  disease  various 
investigators  have  recovered  from  the  faeces  as  much  as  32,  45  and 
even  70  per  cent,  of  the  ingested  nitrogen.  Azotorrhoea  is  a  less 
constant,  less  valuable,  and  less  easily  observed  symptom  than 
steatorrhoea.  Fitz  has  pointed  out  that  the  condition  occurs  "only 
when  there  is  extreme  diminution  of  the  pancreatic  juice,  and  is 
significant  only  when  gastric  digestion  is  normal,  when  the  diet 
contains  no  excess  of  meat,  and  when  there  is  no  diarrhoea'' 
(Opie).  If  gastric  digestion  be  deficient,  the  meat  fibres  will 
not  be  separated  from  each  other,  and  the  trypsin  of  the  pan- 
creatic juice  will  be  able  to  act  only  on  the  surface  of  the  meat 
bundles. 

Schmidt  observed  that  a  safer  test  than  mere  digestion  of  the 
meat  fibres  was  the  destruction  of  the  nuclei  of  the  muscle  cells,  since 
these  are  digested  only  by  the  pancreatic  juice;  his  test  consists  in 
feeding  to  patients,  suspected  of  having  pancreatic  disease,  small 
cubes  of  beef  enclosed  in  Kttle  silk  bags;  these  bags  are  readily  re- 
covered from  the  ffeces,  and  their  contents  are  examined  mi- 
croscopically to  determine  whether  by  penetration  of  pancreatic 
juice  the  muscle-cell  nuclei  have  been  destroyed. 

Midlers  test,  to  determine  the  presence  of  a  proteolytic  ferment 
(trypsin)  in  the  f Eeces,  is  described  by  Lyle :  after  the  administra- 
tion of  a  test-meal,  and  suitable  preparation  of  the  faecal  mass, 
small  drops  of  the  latter  are  plated  on  a  Petri  dish  of  coagulated 
blood  serum,  and  this  is  incubated;  if  a  proteolytic  ferment  is 
present,  small  depressions  are  produced  in  the  blood  serum  wher- 
ever the  faical  drops  have  been  placed. 

SahWs  test  for  the  efficiency  of  proteid  digestion  depends  on  the 
fact  that  gelatin  capsules  hardened  in  formol  resist  gastric  digestion 
for  twelve  hours  or  more,  but  are  rapidly  digested  by  pancreatic 
juice.  By  administering  such  capsules  filled  with  iodoform  the 
fact  of  their  disintegration  can  be  proved  by  finding  iodine  in  the 
urine  or  saliva;  the  reaction  appears  in  health  in  from  four  to  eight 
hours,  and  if  there  is  no  marked  loss  of  gastric  motihty  a  delayed 
reaction  indicates  impairment  of  pancreatic  function.     The  test 
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is  by  no  means  accurate,  but  may  sometimes  aid  in  making  a 
diagnosis. 

Salomon's  test,  which  is  commended  by  Ochsner,  depends  on 
the  fact  noted  in  1898  by  Deucher,  that  lecithin  is  present  in  un- 
usual quantities  in  the  faeces  of  patients  with  pancreatic  disease. 
Salomon  found  that  in  patients  with  pancreatic  disease  on  an  egg 
diet  from  0.4  to  1.2  grammes  of  lecithin  are  excreted  in  the  faeces 
daily;  whereas  if  the  pancreas  is  normal,  never  more  than  o.i 
gramme  is  excreted.  He  states  that  in  uncomplicated  cases  of 
biliary  obstruction  Jiirgensen  found  the  quantity  varied  from  o.i 
to  0.4  grammes  pro  die.  Salomon  also  claim.s  that  patients  with 
pancreatic  disease  who  are  fed  on  v.  Noorden's  oatmeal  diet  have 
typical  "butter  stools." 

Carbohydrate  Digestion. — Fedeli  and  RomanelK  have  recently 
described  a  test  for  the  determination  of  the  functional  activity 
of  the  pancreas,  which  they  found  was  quite  as  accurate  as  Miiller's 
test:  their  test  is  based  upon  the  fact,  proved  by  Roger  and 
Simon,  that  saliva  is  inhibited  by  the  gastric  juice  but  reactivated 
by  the  pancreatic  juice  if  in  an  alkaline  medium.  By  mixing  a 
certain  portion  of  the  patient's  saliva  with  gastric  juice  (or  HCl) 
and  an  indicator  (carbohydrate),  and  then  rendering  the  mixture 
alkaline,  the  presence  of  pancreatic  ferment  in  the  fasces  is  shown 
by  its  reactivating  effect  on  the  saliva,  which  digests  the 
carbohydrate  indicator  when  faeces  and  saliva  are  mixed. 

The  presence  of  stercobilin  in  the  faeces  indicates  that  there 
is  not  complete  obstruction  to  the  discharge  of  bile  into  the  in- 
testines. Robson  and  Cammidge  have  found  that  it  is  entirely 
absent  or  present  in  only  very  faint  traces  in  cases  of  carcinoma 
of  the  head  or  the  pancreas,  where  biliary  obstruction  usually  is 
complete  at  the  time  these  patients  come  under  the  surgeon's 
observation;  whereas  in  cases  of  obstructive  jaundice  due  to  other 
causes  (chronic  pancreatitis,  common  duct  cholelithiasis)  the 
obstruction  is  rarely  absolute,  and  a  distinct  though  often  sub- 
normal reaction  for  stercobilin  may  be  obtained. 

Other  matters  in  the  patient's  stools  may  call  attention  to 
the  pancreas  as  the  seat  of  disease.  While  there  is  nothing 
pathognomonic  about  hlood  or  pus  in  the  motions,  yet  the  periodic 
discharge  of  saliva-like  fluid,  which  has  been  noted  in  some  cases 
of  pancreatic  cysts,  or  the  passage  of  pancreatic  calculi,  could 
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scarcely  fail  to  arrest  the  attention  of  both  patient  and  surgeon. 
Chiari's  and  Trafeyer's  patients  passed  a  gangrenous  pancreas 
by  rectum. 

Sialorrhoea  Pancreatica. — Under  this  name  is  described  an  in- 
creased flow  of  saliva  which  has  been  observed  in  a  few  cases  of 
pancreatic  disease,  and  which  is  regarded  by  Robson  and  Cam- 
midge  as  significant  of  efforts  at  compensation;  in  one  of  their 
patients  troublesome  sahvation  "ceased  in  a  most  striking  manner 
within  forty-eight  hours  after  he  had  been  operated  on  for  chronic 
pancreatitis."  Carnot  refers  to  other  cases  recorded  by  Bat- 
tersby,  Ludolph,  Holzmann,  Capparelh,  and  Guidiceandrea. 

Dyspepsia  due  to  pancreatic  disease  is  difficult  to  differentiate 
from  those  forms  caused  by  biliary  or  gastric  affections.  Ano- 
rexia is  more  marked  in  gastric  aft'ections.  Loss  of  weight  in  spite 
of  ingestion  of  nearly  normal  amounts  of  food  frequently  charac- 
terizes pancreatic  disease.  Pain  is  less  acute  than  in  gastric 
dyspepsia,  and  attacks  of  colic  much  less  usual  than  in  gall- 
bladder disease. 

Emaciation,  as  already  noted,  is  often  a  prominent  and  highly 
suggestive  symptom  of  disease  of  the  pancreas.  The  loss  of  flesh 
is  rapid,  persistent,  and  very  generally  observed  by  both  patient 
and  physician. 

Metabolic  Symptoms.  Glycosuria. — As  was  pointed  out  in  the 
section  on  pancreatic  diabetes,  this  condition  is  associated  with 
change  in  the  islands  of  Langerhans,  and  occurs  only  when  their 
destruction  is  very  widespread;  moreover,  pancreatic  diabetes 
may  be  unaccompanied  by  any  symptoms  of  impairment  of  the 
external  secretion  of  the  pancreas.  Glycosuria,  therefore,  is 
not  a  frequent  symptom  of  such  pancreatic  lesions  as  have  interest 
for  the  surgeon;  it  usually  indicates  a  very  advanced  lesion, 
which,  according  to  Opie,  Robson  and  Cammidge,  and  other 
observers,  is  most  frequently  chronic  interstitial  pancreatitis  of 
the  interlobular  type.  Interacinar  pancreatitis,  though  produc- 
ing gl3^cosuria  much  sooner,  is  a  much  rarer  afi"ection. 

Dextrose  is  the  sugar  usually  found  in  the  urine  of  pancreatic 
diabetes,  but  maltose  and  even  pentose  occasionally  are  present. 

The  "pancreatic  reaction"  of  Cammidge  consisting  in  the 
crystallization  of  an  unknown  substance,  possibly  a  pentose, 
from  the  urine  of  patients  with  pancreatic  disease,  was  mentioned 
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by  Robson  in  1901,  in  a  paper  read  before  the  American  Surgical 
Association.  The  methods  of  making  this  test  have  been  vari- 
ously modified  and  improved  by  Cammidge.  As  succinctly  stated 
by  Opie,  the  test  consists  in  applying  the  phenylhydrazine  test  for 
sugar  to  urine  previously  boiled  with  strong  hydrochloric  acid  and 
treated  with  basic  lead  acetate,  in  order  to  remove  glycuronic 
acid;  in  the  case  of  pancreatic  disease  sheaves  of  yellow  crystals 
are  obtained,  which  are  soluble  in  dilute  sulphuric  acid.  Robson 
and  Cammidge  state  (1907)  that  in  their  experience  (200  cases) 
"a  characteristic  pancreatic  reaction  in  the  urine  has  always  been 
associated  with  evidence  of  disease  of  the  pancreas  at  operation, 
or  post-mortem,  in  all  cases  where  it  has  been  possible  to  investi- 
gate the  condition  of  the  gland."  Many  theoretical  objections 
have  been  made  to  the  supposed  value  of  this  test  of  Cammidge, 
by  investigators  in  this  country,  in  Great  Britain,  and  on  the 
continent.  (References  may  be  found  in  the  article  of  Schmidt, 
cited  at  page  288.)  The  most  weighty  objection,  it  seems  to  us, 
is  that  the  value  of  the  test  depends  so  largely  on  the  individual 
making  the  test,  though  the  personal  equation  is  not  so  important 
with  the  "improved  test"  as  it  was  when  the  earher  tests  were 
employed.  Some  of  those  who  have  most  practical  experience 
with  the  "improved  test"  (Schmidt,  Kehr,  Goodman,  Watson) 
speak  favorably  of  its  diagnostic  value,  though  it  is  sometimes 
present  in  other  abdominal  diseases.  In  our  own  practice  we  have 
gradually  come  to  regard  it  as  of  less  and  less  value.  Kinney  has 
made  two  series  of  examinations  for  the  Cammidge  reaction  in 
patients  under  the  care  of  the  senior  author  at  the  German  Hospital. 
These  series  (154  tests  in  the  first,  and  197  in  the  second)  comprise 
351  tests  in  all,  constituting  a  very  fair  experience  by  which  to 
judge  the  test.  Roughly  speaking,  in  all  the  cases  in  which  the 
condition  of  the  pancreas  was  determined  accurately  at  the  time 
of  operation,  this  supposedly  specific  pancreatic  reaction  was 
obtained  only  about  two  and  a  half  times  as  frequently  when  the 
pancreas  was  affected  as  when  it  was  not. 

Alimentary  Glycosuria. — Even  though  the  diet  of  a  healthy 
individual  contains  a  great  excess  of  sugar,  it  is  only  very  excep- 
tionally that  glycosuria  occurs  during  the  process  of  digestion. 
But  this  alimentary  glycosuria  is  much  more  apt  to  occur,  and  may 
be  a  constant  phenomenon,  if  there  is  serious  disease  of  the  pan- 
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creas.  It  has  been  found  by  Wille,  after  whom  the  test  frequently 
is  named,  that  in  about  65  per  cent,  of  cases  of  ahmentary  gly- 
cosuria there  is  serious  disease  of  the  pancreas.  Dextrose  (fruit 
sugar)  is  better  for  the  test  than  cane  sugar:  100  grams  of  dex- 
trose are  given  in  a  half  pint  of  water  on  the  fasting  stomach, 
and  the  urine  is  examined  two  or  three  hours  later. 

Opie  succeeded  in  one  case  in  demonstrating  the  presence 
of  ?,  fat-splitting  ferment  in  the  urine;  and  Hewlett  found  a  similar 
ferment  in  the  urine  of  dogs  for  a  period  of  from  three  to  five 
days  after  experimental  injuries  of  the  pancreas. 

Wohlgemuth  and  Xoguchi  found  in  experiments  on  dogs,  after 
contusion  of  the  pancreas,  that  diastase  was  found  in  both  blood  and 
urine.  They  think  the  test  should  be  even  more  accurate  in  man 
than  in  the  dog,  and  that  it  should  appear  promptly  in  every  case 
of  pancreatic  lesion. 

Physical  Signs. — Inspection  may  show  emaciation,  which,  if  of 
rapid  occurrence,  in  connection  with  digestive  symptoms,  is  always 
suggestive  of  pancreatic  disease.  Jaundice  is  another  physical 
sign  very  evident  when  it  occurs,  but  by  no  means  so  frequent  in 
pancreatic  disease  as  the  relation  of  biliary  lesions  to  the  latter 
might  lead  one  to  expect.  The  occurrence  of  jaundice  depends  upon 
the  relation  of  the  common  bile-duct  to  the  head  of  the  pancreas; 
and  Robson  and  Cammidge  call  attention  to  the  coincidence  of  their 
figures  with  Helly's:  anatomical  investigations:  as  was  stated  at 
page  267,  Helly  found  the  common  duct  embedded  in  pancreatic 
tissue  in  62  per  cent,  of  cases ;  and  Robson  and  Cammidge  found  bile- 
pigments  in  the  urine  of  62  per  cent,  of  those  cases  of  chronic  pan- 
creatitis which  were  associated  with  cholelithiasis.  The  induration 
of  the  pancreas  may  be  sufiicient  to  obstruct  the  outflow  of  bile  even 
if  no  gall-stones  are  present.  Robson  and  Cammidge  observed 
jaundice  in  16  per  cent,  of  such  cases.  Robson,  Kehr,  and  others 
think  that  many  cases  of  so-called  "catarrhal  jaundice"  are  due 
to  pancreatitis  of  mild  degree.  Steadily  increasing,  painless 
jaundice,  in  time  becoming  almost  black,  with  distention  of  the 
gall-bladder,  is  very  characteristic  of  carcinoma  of  the  head  of 
the  pancreas,  or  cf  the  papilla  of  Vater. 

Fat  necrosis,  first  studied  by  Balser  in  1882.  may  be  seen  when 
the  abdomen  has  been  opened;  it  is  due,  probably  with  very  few 
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exceptions,  to  pancreatic  disease.-^  By  fat  necrosi?  is  meant  the 
result  of  the  action  of  the  steap-in  of  the  pancreatic  juice  upon 
surrounding  fat  areas,  resulting  in  the  splitting  of  this  fat  into 
acids  and  glycerine.     "Fatty  acids,"  says  Opie.  "are  deposited  as 

needle-like  cr\"5tals  within  the  cell,  which  has  lost  its  nucleus 
and  is  e^'idently  necrotic,  while  the  soluble  glycerine  is  absorbed. 
Very  soon  the  fatty  acids  unite  vdih  calcium,  to  form  calcium  salts ; 
and  within  the  cell  outline  which  is  still  preser\'ed  are  irregular, 
often  globular  masses,  in  which  the  presence  of  lime  salts  may  be 
demonstrated  by  micro-chemical  reactions."  According  to  Ebner 
fat  necrosis  may  occur  (i)  directly  by  trauma,  permitting  the  access 
of  pancreatic  secretion  to  the  tissues  immediately  surrounding; 

(2)  through  the  lymphatics,  as  noted  by  Bryant.  Bohm.  and  Gulecke; 

(3)  through  the  blood,  for  although  Tschepurowski  found  that  the 
action  of  steapsin  is  inhibited  in  the  circulating  blood,  yet  Payr 
and  IVIartina  have  found  emboli  composed  of  pancreatic  cells. 
Fat  necrosis  which  is  found  widely  disseminated  in  the  abdomen 
^omentum,  mesentery)  is  more  apt  to  be  due  to  difiusion  of  steap- 
sin through  lymphatic  spaces  than  to  direct  transperitoneal  contact 
of  the  pancreatic  juice;  and  certainly  in  the  rarer  instances  of 
fat  necrosis  of  the  subperitoneal,  subcutaneous,  and  pericardial 
fat,  any  direct  transperitoneal  access  of  the  pancreatic  secretion  is 
out  of  the  question.  Bunge  explained  the  occasional  absence  of 
fat  necrosis  in  suppurative  pancreatitis  by  rapid  thrombosis  of  the 
lymph-stream. 

The  areas  of  fat  necrosis  vary  in  size  from  less  than  one  to 
more  than  live  millimetres,  usually  being  visible  as  minute  whitish 
specks  or  flakes,  of  dense  rigid  feel,  often  surrounded  by  a  hemor- 
rhagic zone,  and  not  raised  from  the  surface  of  the  surrounding 
fat.  a  fact  which  aids  in  distinguishing  them  from  miliary  tuber- 
cles. It  is  not  unhkely  that  very  minute  areas  of  fat  necrosis 
often  are  overlooked.  The  whitish  specks  may  be  made  more  con- 
spicuous, as  Bender  has  shown. by  the  application  of  a  half-saturated 
solution  of  copper  acetate,  which  turns  the  affected  area  green, 
showing  a  hne  contrast  fnjm  the  }'ellow  of  the  noimal  surrounding 
fat. 

Fat  necrosis  occurs  in  the  acute  legions  of  the  pancreas  (in- 
fections and  traumatisms'  with  much  greater  frequency  than_in 
1  Richter  notes  its  presence  in  a  case  of  perforated  duodenal  ulcer. 
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chronic  affections  (interstitial  pancreatitis,  carcinoma),  but  it 
appears  to  have  been  definitely  established  that  it  is  not  itself 
caused  by  bacteria;  these  are  a  mere  coincidence.  In  one  case 
recorded  by  Hansemann,  areas  of  fat  necrosis  in  the  subcutaneous 
tissue  were  found  to  correspond  with  circumscribed  hemorrhagic 
areas  visible  through  the  skin. 

Hemorrhage. — Another  characteristic  of  disease  of  the  pancreas 
is  a  hemorrhagic  tendency.  On  opening  the  abdomen  in  acute 
cases  there  may  be  found  a  bloody  exudate  bathing  the  entire 
abdomen;  various  discrete  haematomata,  sometimes  widely  dis- 
tinct from  the  pancreas,  may  be  encountered;  and  frequently 
the  pancreas  itself  is  the  site  of  a  massive  haematoma,  or  diffuse 
petechial  hemorrhages.  It  was  pointed  out  by  Korte,  as  long 
ago  as  1894,  that  these  haematomata  were  not  scattered  around  by 
chance,  but  that  their  situation  might  be  explained  on  anatomical 
grounds,  owing  to  the  disposition  of  the  various  "peritoneal 
leaves"  or  "fascias  d'  accolement"  around  the  pancreas.  Leriche 
and  Arnaud  claim  that  the  sanguinolent  effusion  in  the  general 
peritoneal  cavity  is  due  to  rupture  of  the  gastro-colic  omentum 
(either  by  trauma  or  by  the  digestive  action  of  the  pancreatic 
ferments),  or  leakage  of  pancreatic  juice  through  the  foramen  of 
Winslow,  or  the  escape  somewhere  of  the  bloody  exudate  arising 
originally  in  the  pancreas. 

After  operation  on  patients  with  pancreatic  disease,  especially 
infections  and  carcinoma,  there  is  not  seldom  manifested  a  tend- 
ency to  hemorrhage,  not  confined  to  the  wound  alone;  oozing  may 
occur  from  previously  intact  mucous  membranes,  and  sub- 
cutaneous bleeding,  causing  disfiguring  ecchymoses,  may  result 
from  trifling  causes.  Truhart  and  Doberauer  accuse  the  diges- 
tive action  of  the  pancreatic  trypsin  on  the  neighboring  tissues, 
opening  venules  and  arterioles,  as  the  cause  of  this  hemorrhagic 
tendency;  while  poverty  of  the  blood  in  lime  salts,  which  are 
excreted  in  excess  in  cases  of  pancreatic  disease,  is  thought  by 
Robson  and  Cammidge  to  be  a  sufficient  explanation. 

(Edema  of  the  lower  extremities,  from  pressure  on  the  inferior 
vena  cava,  is  a  rare  sign  of  pancreatic  disease,  as  is  ascites  from 
pressure  on  the  portal  vein.  The  senior  author  has  met  with 
ascites  in  one  case. 

Palpation. — In   emaciated  patients,   and   especially  in  those 
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with  gastroptosi?,  the  diseased  pancreas  often  can  be  detected  by 
palpation  as  an  oblong  tumor,  lying  transversely  above  the  umbili- 
cus, of  firm  consistency,  and  usually  more  cord-like  than  might 
be  expected.  Carcinoma  of  the  head  of  the  pancreas  could  be 
more  often  detected  by  palpation,  were  it  not  obscured  by  a  dis- 
tended gall-bladder,  one  of  the  most  characteristic  physical  signs 
of  this  lesion.  In  cases  of  subacute  and  suppurative  pancreatitis 
it  is  almost  always  possible  to  detect  a  deeply-seated  diffuse 
resistance  in  the  epigastrium,  which  on  opening  the  abdomen  is 
found  to  have  been  caused  by  the  pancreas,  engorged  with  bloody 
and  inflammatory  exudate,  or  with  pus.  In  cases  of  acute  pan- 
creatitis rigidity  of  the  belly  wall  may  prevent  satisfactory  palpa- 
tion. Cysts  of  the  pancreas  almost  always  can  be  felt  on  palpa- 
tion, but  their  differential  diagnosis  is  more  easily  made  by  per- 
cussion, as  will  be  presently  described.  Hydronephrosis,  which 
in  a  few  cases  (Chvostek,  Boldt)  has  resulted  from  pressure  by 
the  pancreas  on  the  ureter,  usually  can  be  recognized  by  palpa- 
tion. On  the  other  hand,  in  a  case  reported  by  Villard  and 
Thevenet,  a  calculous  hydronephrosis  simulated  a  tumor  of  the 
pancreas  because  it  produced  obstructive  jaundice.  Extravasa- 
tions in  cases  of  acute  pancreatitis  sometimes  are  more  easily 
discovered  by  palpation  in  the  left  loin  than  in  the  epigastric 
region. 

Percussion. — This  is  of  most  value  in  determining  the  relation 
of  the  stomach  and  colon  to  supposed  cysts  or  tumors  of  the 
pancreas.  By  distention  of  these  viscera  with  air,  by  means 
of  a  hand-bulb  attached  to  stomach  or  rectal  tube,  it  usually  is 
possible  to  ascertain  (i)  that  a  given  tumor  is  retroperitoneal 
in  origin;  (2)  that  it  presents  (a)  through  the  gastro-hepatic 
omentum,  (b)  through  the  gastro-colic  omentum,  or  (c)  below  the 
transverse  colon.  By  percussion,  also,  the  size  of  the  liver  may 
be  determined;  when  this  is  much  enlarged,  and  is  accompanied 
by  a  distended  gall-bladder  and  deep  jaundice,  the  diagnosis  of 
carcinoma  of  the  pancreas  is  very  probable  (Fig.  27). 

Diagnosis. — In  attempting  to  make  a  diagnosis  in  a  case  of  sus- 
pected pancreatic  lesion,  the  surgeon  should  consider:  (i)  The 
predisposing  causes;  (2)  the  clinical  history;  (3)  symptoms;  (4) 
physical  examination;  and  (5)  the  results  of  the  laboratory  tests 
of  urine,  faeces,  etc. 


284  Surgery  of  the  Pancreas 

I.  Predisposing  Causes. — Under  this  heading  usually  are  con- 
sidered sex,  age,  race,  etc. 

Sex. — The  male  sex  undoubtedly  is  more  predisposed  to  pan- 
creatic disease  than  the  female;  according  to  Bohm,  large  sta- 
tistics show  that  65  per  cent,  of  cases  of  pancreatic  disease  occur 
in  men. 

Age. — Most  patients  with  disease  of  the  pancreas  are  of  middle 
or  later  life;  in  young  men  or  women  it  is  said  to  occur  chiefly  in 
hard  drinkers,  prematurely  aged. 

Race. — We  are  not  aware  that  marked  prevalence  of  pancre- 
atic disease  in  any  race  has  been  observed;  but  in  our  own  experi- 
ence members  of  the  Hebrew  race  seem  to  have  been  in  the  ma- 
jority, as  is  also  the  case  in  disease  of  the  biliary  tract  (page  89). 

Habits. — It  has  long  been  taught  that  hard  drinkers  and  high 
livers  are  exceptionally  predisposed  to  pancreatic  lesions.  This 
has  not  been  our  own  experience;  we  have  found,  however,  that 
many  of  our  patients  with  pancreatitis  (acute  or  chronic)  had  ar- 
teriosclerosis from  one  cause  or  another. 

Obesity  is  another  factor  which  is  looked  upon  by  some  as  a  pre- 
disposing factor  of  consequence. 

Certain  other  diseases,  of  which  arteriosclerosis  has  already  been 
mentioned,  undoubtedly  greatly  predispose  to  the  development 
of  pancreatic  lesions.  By  far  the  most  important  of  these  is 
biliary  injection:  Quenu  and  Duval  in  1905  computed  that  gall- 
stones were  present  in  50  per  cent,  of  cases  of  pancreatitis;  Egdahl 
says  about  42  per  cent,  of  cases  of  pancreatitis  are  associated  with 
gall-stones;  Kehr  found  evidence  of  chronic  pancreatitis  in  sixty- 
nine  (30  per  cent.)  of  his  last  220  operations  for  biliary  disease; 
Mayo  has  found  81  per  cent,  of  his  cases  of  pancreatic  disease 
caused  by  or  coincident  with  cholehthiasis.  As  Kehr  points  out, 
the  higher  percentage  of  cases  of  pancreatic  disease  reported  in 
recent  statistics  is  to  be  explained  by  more  careful  examination  of 
the  pancreas  at  operation,  such  investigation  being  indicated  when- 
ever the  Cammidge  reaction  is  positive.  Before  making  use  of 
this  test  Kehr  found  pancreatic  disease  in  only  10  per  cent,  of  his 
cases  of  cholelithiasis.  Of  seventy-nine  patients  with  chronic 
pancreatitis  under  the  senior  author's  care  in  the  German  Hospi- 
tal, seventy-two  (91  per  cent.)  showed  evidence  of  infection  of 
the  bile-passages;  forty- two   (53  per  cent.)  had  gall-stones,  and 
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in  thirty  (38  per  cent.)  there  was  non-calculous  inflammation. 
Statistics  may  also  be  given  of  the  percentage  of  cases  of  gall- 
stone disease  in  which  lesions  of  the  pancreas  are  noted;  thus 
Mayo  found  that  only  359  (8.9  per  cent.)  of  his  4000  cases  of 
biliary  disease  had  also  noticeable  lesions  of  the  pancreas;  Kehr 
found  that  in  24  per  cent,  of  his  patients  with  disease  of  the 
biliary  tract  palpable  lesions  of  the  pancreas  were  present.  Per- 
haps it  is  just  as  well  in  this  place  to  note  that  a  positive  diag- 
nosis of  chronic  pancreatitis  cannot  always  be  made  merely  from 
palpation  of  the  organ  during  an  operation.  Many  a  time  such  a 
diagnosis  has  been  made,  and  when  opportunity  has  offered  later 
to  test  the  diagnosis  by  the  use  of  the  microscope  no  lesions  have 
been  found.  These  probably  are  cases  of  pancreatic  lymphan- 
geitis.  The  influence  of  general  infections  in  producing  lesions  of 
the  pancreas  has  already  been  noted  (page  262).  Finally  injury 
should  be  remembered  as  a  predisposing  cause  of  considerable  im- 
portance (page  351). 

2.  History. — A  good  cHnical  history  of  the  patient  is  of  the 
utmost  importance.  The  previous  existence  of  general  infections, 
especially  of  typhoid  fever,  owing  to  its  predilection  for  the  biliary 
tract,  the  occurrence  of  jaundice,  dyspepsia,  colic,  or  "stomach 
cramps,"  any  one  of  these  factors  should  bring  to  mind  the  pos- 
sibility of  pancreatic  infection  as  a  sequel. 

3.  Symptoms. — Xo  matter  how  trivial  at  first  glance,  all  symp- 
toms should  be  cautiously  weighed,  as  possibly  having  some  bear- 
ing on  the  diagnosis  of  pancreatic  disease.  Thus  dyspnoea,  which 
many  will  think  can  have  no  special  diagnostic  value,  is  dwelt  upon 
by  both  Riedel  and  ]\Iusser,  as  especially  characteristic  of  pancrea- 
tic disease;  the  former  states  that  when  during  an  attack  of  sup- 
posed biliary  colic  dyspnoea  is  a  marked  symptom  the  surgeon 
always  should  think  of  pancreatitis  as  a  complication;  Musser  also 
notes  it  as  a  symptom  characteristic  of  acute  pancreatitis.  Dysp- 
noea is  thought  to  be  produced  either  by  reflex  nervous  action 
through  pressure  on  the  solar  plexus,  or  by  means  of  toxic  matters 
in  the  circulation.  Collapse,  which  often  is  profound  in  cases  of 
acute  pancreatitis,  is  attributed  to  similar  causes.  Cyanosis  is  a  not 
unusual  accompaniment  of  collapse  and  dyspnoea.  Pain,  in  acute 
cases,  is  excruciating;  in  chronic  pancreatitis  and  in  cancer  of  the 
pancreas  it  usually  is  not  very  severe,  unless  perigastric  adhesions 
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exist,  or  unless  neighboring  nerve  trunks  are  compressed.  Pain  is 
often  referred  to  the  left  shoulder  blade,  or  to  the  middle  of  the 
back  between  the  shoulders.  Epigastric  pain  may  be  increased 
after  taking  food,  possibly,  as  suggested  by  Martina,  because  the 
physiological  activity  of  the  pancreas  some  hours  after  a  meal 
causes  the  gland  to  swell  up  and  distend  its  peritoneal  capsule. 
A  very  severe  pain  may  be  caused  by  small,  localized,  intrapancre- 
atic  hemorrhages.  Rapidity  of  the  pulse  may  indicate  the  hemor- 
rhagic nature  of  the  pancreatic  lesion.  Fever  usually  exists  in 
cases  of  infection  of  the  pancreas,  though  in  cases  of  pancreatic 
apoplexy  and  other  hyperacute  lesions  where  collapse  occurs  the 
temperature  may  be  subnormal. 

4.  Physical  Examination.- — This  should  be  systematic  and 
complete.  Lnspectioii  shows  the  presence  or  absence  of  emacia- 
tion, jaundice,  tumor,  dyspnoea,  cyanosis,  etc.  Palpation  may 
detect  rigidity  of  the  abdominal  walls;  tenderness  to  pressure 
in  the  epigastrium;  a  deeply  placed  sense  of  resistance  or  a  well- 
defined  tumor;  fulness  in  the  left  flank;  a  distended  gall-bladder, 
etc.  Percussion  enables  the  surgeon  to  determine  the  relation  of 
the  stomach  and  colon  to  any  suspected  pancreatic  swelHng; 
and  to  outline  the  liver  and  gall-bladder. 

5.  Laboratory  Tests. — Many  of  these  have  already  been  men- 
tioned.    The  most  important  are,  for  examination  of  the  faces: 

1.  Excess  of  fat,  and  diminution  in  the  proportion  of  split  fat 
contained  in  the  faeces.  2.  Presence  of  undigested  proteid  mate- 
rial, as  determined  by  Schmidt's  test  (page  276).  3.  Absence 
of  proteolytic  ferment  as  shown  by  the  test  of  FedeH  and  Roman- 
elli  (page  277).  In  the  examination  of  urine,  the  most  valuable 
tests  are:     i.  The  pancreatic  reaction  of  Cammidge  (page  278). 

2.  AHmentary  glycosuria  (Wille's  test,  page  279).  For  detailed 
descriptions  of  these  various  tests  the  reader  is  referred  to  the 
original  communications  of  the  authors,  references  to  which  are 
appended;  and  especially  to  the  monograph  of  R.  Gaultier,  and 
the  paper  by  Terrier,  cited  below. 
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Acute  Pancreatitis. 

Under  this  category  are  included  by  Mayo  Robson  both  ca- 
tarrhal and  parenchymatous  inflammations.  "The  former,"  he 
says,  "resemble  the  different  forms  of  cholangeitis,  with  which  in- 
deed they  are  frequently  associated;  the  latter  bear  more  resem- 
blance to  inflammatory  affections  of  the  appendix,  'suppurative' 
and  'gangrenous'  appendicitis."  The  acute  catarrhal  inflamma- 
tions of  the  pancreas  are  neither  so  frequent  nor  so  important  in 
surgery  as  the  parenchymatous  inflammations.  They  are  attended 
by  moderate  swelling  of  the  head  of  the  gland,  which  may  compress 
the  common  duct  and  thus  give  rise  to  "catarrhal  jaundice,"  which, 
as  previously  mentioned  (page  280),  often  may  be  due  to  such  a 
condition  as  this  rather  than  to  oedema  of  the  mucous  mem- 
brane of  the  bile-duct  or  occlusion  of  its  duodenal  orifice.  Sup- 
purative catarrh  of  the  pancreatic  ducts  has  also  been  observed. 
But  much  more  importance  attaches  to  pancreatic  lymphangeitis 
and  to  chronic  catarrhal  pancreatitis,  which,  as  wifl  be  shown 
subsequently,  are  frequent  forerunners  of  chronic  interstitial 
pancreatitis;  the  pathogenesis,  symptoms,  and  treatment  of  these 
conditions  are  discussed  in  connection  with  the  latter  subject 
(page  314). 

The  parenchymatous  forms  of  acute  pancreatitis  have  been 
classified  by  Fitz  (i88g)  as  hemorrhagic,  suppurative,  and  gangren- 
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ous.  The  differences  are  those  of  degree,  rather  than  of  kind;  and 
while  gangrenous  pancreatitis  nearly  invariably,  and  suppurative 
pancreatitis  frequently,  is  a  sequel  of  the  primary  hemorrhagic 
change,  either  form  may  arise  independently,  though  the  gangren- 
ous rarely  does  so.  The  fullest  account  will  be  accorded  the  pri- 
mary, hemorrhagic  form. 

Hemorrhagic  Pancreatitis. 

The  tendency  to  hemorrhage  in  disease  of  the  pancreas  has 
already  been  discussed;  but  it  must  not  be  thought  that  the  use 
of  the  term  hemorrhagic  pancreatitis  implies  any  form  of  inflam- 
mation peculiar  to  the  pancreas  alone.  It  is  well  known  that  in 
other  structures  a  hemorrhagic  form  of  inflammation  is  not  seldom 
observed;  and  the  more  that  is  learned  of  pathological  processes 
in  general,  and  of  the  special  pathology  of  the  pancreas  in  par- 
ticular, the  more  evident  does  it  become  that  the  pancreas  con- 
forms to  general  pathological  laws. 

Pathogenesis. — Hemorrhagic  pancreatitis  has  been  produced 
experimentally  (Carnot)  by  trauma,  by  injecting  chemicals  into 
the  duct  of  Wirsung  or  directly  into  the  parenchyma  of  the  gland, 
and  perhaps  most  interesting  of  all  by  injections  of  bile,  gas- 
tric juice,  and  even  normal  pancreatic  juice,  trypsin,  etc.  In 
connection  with  this  auto-digestive  action  of  the  pancreatic  se- 
cretion, the  important  point  to  observe,  as  explained  in  Vol.  I,  page 
38,  is  that  the  pancreatic  juice  is  activated  by  a  kinase  with  which 
it  comes  in  contact  only  after  leaving  the  pancreas.  Now,  it 
has  been  pointed  out  by  Carnot  that,  under  abnormal  conditions, 
a  kinase  generated  by  leukocytes  or  even  by  bacteria,  within  the 
pancreas,  can  activate  trypsinogen  and  convert  it  into  trypsin, 
and  that  if  this  is  produced  within  the  pancreas  it  will  have  the 
power  of  digesting  the  surrounding  proteid  material.  By  a  similar 
pathological  law,  the  pepsin  of  the  gastric  juice  is  activated  only 
by  hydrochloric  acid;  and  as  it  is  held  by  some  that  auto-digestion 
of  the  stomach,  in  certain  cases,  may  produce  "round  ulcer"  in 
that  organ,  so  from  analogy  it  is  suggested  (Truhart)  that  trypsin 
may  be  the  direct  cause  of  intrapancreatic  hemorrhages,  producing 
veritable  ''round  ulcers"  of  the  pancreas  (Desjardins).  The  pan- 
creas, as  is  well  known,  is  extremely  susceptible  to  post-mortem  auto- 
19 
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digestion;  indeed  it  has  been  claimed  by  Chiari  that  this  process 
begins  in  approximately  50  per  cent,  of  cadavers  within  a  few 
hours  of  death,  or  even  during  the  agonal  period;  and  he  has  ex- 
pressed the  opinion  "that  idiopathic  hemorrhagic  or  gangrenous 
pancreatitis  for  the  most  part  is  nothing  other  than  an  intravital 
tryptic  auto-digestion  of  the  pancreas  "  (Williams  and  Busch). 

On  the  other  hand,  the  toxic  agent  producing  the  hemorrhage 
may  be  held  to  circulate  in  the  blood  or  lymph  streams,  as  in  the 
tox£emic  theory  of  the  origin  of  gastric  ulcer  (Vol  I,  page  70), 
in  tj^phoid  fever,  and  in  various  other  infections.  The  hemorrhagic 
lesions  in  the  pancreas  would  then  be  produced  by  ulcerations 
commencing  in  the  endothelial  hning  of  the  vascular  channels. 
These  theories  of  pathogenesis  have  not  been  verified  as  yet  by 
pathological  examinations ;  indeed  the  hemorrhages  and  inflamma- 
tory changes  are  often  so  widespread  that  little  pancreatic  tissue 
remains  for  histological  study. 

It  is  important  to  observe  that  fat  necrosis  and  hemorrhage  in 
cases  of  pancreatitis  go  hand  in  hand;  the  latter  is  said  by  Dieula- 
foy  never  to  exist  without  the  former,  though  fat  necrosis  has  been 
observed  in  numerous  cases  without  any  evidence  of  pancreatic 
hemorrhage.  And  as  the  area  of  fat  necrosis  may  be  widely  dis- 
seminated, and  not  Umited  merely  to  the  surface  of  the  omentum, 
mesentery,  etc.,  but  situated  deep  within  their  substance;  so,  too, 
the  hemorrhages  of  pancreatitis  may  be  confined  neither  to  the  pan- 
creas itself  nor  to  a  sanguineous  peritoneal  effusion,  but  often  exist 
as  distinct  and  separate  hematomata,  in  the  root  of  the  mesentery, 
in  the  omentum,  in  the  peripancreatic  or  perirenal  fat,  etc.,  etc. 
In  other  words  both  fat  necrosis  and  hemorrhage  may  occur 
wherever  the  destructive  pancreatic  secretion  is  carried,  whether 
its  path  is  intraperitoneal,  along  the  retroperitoneal  tissues,  through 
lymph-spaces,  or  through  the  blood  stream;  but  this  is  theory,  our 
knowledge  at  present  not  permitting  of  differentiation.  Dieula- 
foy  attempted  to  draw  a  sharp  distinction  between  cases  of  hemor- 
rhagic pancreatitis  and  cases  of  pancreatico-peritoneal  hemorrhage, 
the  former  being  infectious  in  origin  and  the  latter  merely  toxic, 
caused  by  the  extravasation  of  pancreatic  juice  which  produces 
both  hemorrhages  and  fat  necrosis  in  various  parts  of  the  abdom- 
inal cavity;  it  arises  not  infrequently  in  the  course  of  a  chronic 
pancreatitis.     It   may    thus    be  understood  that  a  "pancreatic 
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apoplexy"  so  called  was  believed  to  arise  without  preceding  in- 
fection or  inflammation;  but  such  cases,  which  once  were  regarded 
as  not  uncommon,  appear  to  be  of  rare  occurrence  at  the  present 
day,  possibly  because  closer  study  shows  them  to  conform  to  the 
general  law  that  infection  precedes  the  hemorrhage. 

But  even  though  it  is  acknowledged  that  infection  is  the 
original  cause  of  most  cases  of  acute  pancreatitis,  the  pancreatic 
lesions  are  not  produced  by  direct  invasion  of  the  gland  by  bac- 
teria, but  chiefly  by  the  circulating  toxins.  Truhart  found  bac- 
teria in  the  pancreas  in  only  fourteen  out  of  seventy-four  cases  of 
acute  pancreatitis  which  he  studied;  and  though  it  has  been 
pointed  out  by  subsequent  investigators  that  his  studies  did  not 
exclude  the  presence  of  anaerobic  bacteria,  it  has  not  been  shown 
that  these  have  any  definite  influence  in  producing  acute  hem- 
orrhagic pancreatitis,    except   through   their   circulating   toxins. 

Clinical  .etiology.  Sex. — The  disease  is  more  frequent  in 
men  than  in  women;  according  to  Bohm,  large  statistics  show 
that  about  65  per  cent,  of  cases  occur  in  men.  Peiser  cited  121 
cases  of  hemorrhagic  and  gangrenous  pancreatitis,  of  which 
seventy-nine  were  in  males  and  forty-four  in  females;  Korte 
reported  forty-one  cases  of  acute  pancreatitis,  thirty  being  males 
and  only  fourteen  females. 

Age. — ^Most  patients  are  of  middle  or  later  life,  though  cases 
are  not  unknown  in  young  adults.  Bohm  states  that  of  eight 
patients  with  acute  pancreatitis  operated  on  by  Garre,  five  were 
from  thirty  to  fifty-two  years  of  age,  two  were  over  sixty  years, 
and  one  was  only  twenty-four  years  of  age.  In  young  persons  it 
is  said  usually  to  occur  in  hard  drinkers,  who  have  developed 
arteriosclerosis  before  the  usual  time  of  life.  Brewitt  and  Korte 
have  each  of  them  operated  successfully  on  a  patient  of  sixteen 
years  with  acute  hemorrhagic  pancreatitis. 

Obesity  usually  is  considered  an  important  predisposing  cause: 
among  eighty-three  cases  of  acute  pancreatitis,  collected  by 
Williams  and  Busch,  obesity  was  distinctly  noted  in  fifty,  and  in 
many  others  the  amount  of  adipose  tissue  was  not  mentioned 
at  all. 

Previous  digestive  disturbances  have  almost  always  existed; 
they  may  consist  merely  of  gastro-duodenitis  or  of  more  serious 
affections. 
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Cholelithiasis,  however,  is  not  so  frequent  an  accompaniment 
of  acute  as  it  is  of  chronic  paE.creatiti5.  Kehr  observed  acute 
pancreatitis  in  only  i  per  cent,  of  his  operations  for  gall-stone 
disease.  The  statistics  collected  by  Quenu  and  Duval  showed 
that,  of  cases  of  pancreatitis  associated  with  gall-stone  disease, 
60  per  cent,  were  cases  of  chronic  pancreatitis,  and  40  per  cent,  of 
acute  pancreatitis  (23  per  cent,  were  cases  of  gangrenous  or 
suppurative  pancreatitis,  and  only  17  per  cent,  were  cases  of 
hemorrhagic  pancreatitis).  These  figures  agree  very  closely 
with  those  reported  by  other  observers:  Xotzel  reported  nine 
cases  of  acute  pancreatitis,  three  of  which  were  associated  with 
gall-stones;  of  the  eighty- three  cases  of  acute  pancreatitis  col- 
lected by  Williams  and  Busch,  thirty-three  (40  per  cent.)  were 
associated  with  gall-stones;  and  Egdahl  found  that  gall-stones 
w^ere  present  in  forty-four  out  of  105  cases  of  acute  pancreatitis. 
Opie  has  collected  forty-three  cases  in  which  gall-stones  and  acute 
pancreatitis  were  associated,  in  nine  of  which  a  calculus  had 
lodged  near  the  termination  of  the  bile-duct  and  may  have  per- 
mitted retrojection  of  bile  into  the  duct  of  Wirsung  (page  265). 
It  has  been  suggested  by  Williams  and  Busch  that  the  passage  of 
a  gall-stone  into  the  duodenum  may  so  dilate  the  intestinal 
orifice  of  the  common  bile-duct  as  to  faciHtate  regurgitation  of 
duodenal  contents  into  the  pancreatic  duct.  Numerous  reports 
indicate  that  acute  pancreatitis  occurs  b}'  no  means  infrequently 
in  a  gland  already  the  seat  of  chronic  inflammation. 

Typhoid  Fever. — ]Musser  observed  acute  hemorrhagic  pan- 
creatitis as  a  fatal  complication  of  typhoid  fever. 

Trauma. — It  is  generally  acknowledged  that  trauma  may  be  a 
cause  of  hemorrhagic  pancreatitis,  the  hemorrhage  causing  a 
place  of  lessened  resistance  and  predisposing  the  gland  to  infection; 
moreover,  the  structure  of  the  pancreas  is  such  that  very  insig- 
nificant trauma  may  result  in  serious  intraperitoneal  hemorrhages. 
Cases  of  acute  pancreatitis  following  trauma  have  been  recorded, 
according  to  Carnot.  by  Littlewood,  Lloyd,  Rolleston.  Pitt  and 
Jacobson;  Opie  refers  to  additional  cases  recorded  by  Selberg, 
Schmidt,  and  Hahn;  Robson  and  Cammidge  have  had  one 
such  patient  under  their  care;  and  a  case  has  been  recorded  by 
Ransohoft". 

Morbid  Anatomy. — On   opening   the   abdomen   early  in   the 
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course  of  a  case  of  acute  pancreatitis  there  may  be  found  no 
exudate,  and  nothing  to  indicate  disease  of  the  pancreas,  not 
even  scattered  areas  of  fat  necrosis.  At  a  later  stage,  however, 
perhaps  after  the  lapse  of  only  a  few  hours,  there  usually  is  found 
a  sero-purulent  exudate,  sometimes  blood-stained  or  even  grumous 
in  character.  In  nearly  all  cases  areas  of  fat  necrosis  are  found 
in  the  omentum,  mesentery  or  peri-pancreatic  fat.  This  exudate 
should  not  be  interpreted  as  a  direct  extension  from  the  diseased 
pancreas  in  all  cases;  it  is  the  evidence  that  the  general  peritoneal 
cavity,  and  especially  the  omentum,  is  reacting  to  the  pancreatic 
infection  just  as  it  does  to  infections  arising  in  the  gall-bladder, 
the  appendix,  the  Fallopian  tubes,  etc.  In  cases  where  the 
exudate  is  blood-stained,  however,  and  especially  where  there 
is  extensive  fat  necrosis,  it  is  probable,  as  previously  noted 
(page  281),  that  the  proteolytic  an  dsteatolytic  ferments  of  the 
pancreas  have  escaped  from  their  normal  habitat,  by  way  of  the 
lymphatic  spaces  or  possibly  transperitoneally.  The  lesser  as 
well  as  the  greater  peritoneal  cavity  usually  is  invaded  by  the 
exudate,  which  early  in  the  course  of  pancreatitis  is  sero-purulent; 
later  it  becomes  bloody,  grumous,  even  chocolate  colored; 
rarely  it  is  frankly  purulent.  Haematomata  may  be  observed 
in  the  root  of  the  mesentery,  around  the  pancreas,  and  in  the 
peri-renal  fat.  The  pancreas  itself,  in  the  very  early  stages  of 
the  disease,  may  present  no  very  noteworthy  macroscpoic  changes, 
except  that  it  may  be  enlarged;  but  very  soon  it  becomes  infil- 
trated with  blood,  which  is  conspicuous  because  in  isolated  spots 
separated  by  yellowish-white  areas  of  normal  pancreatic  tissue. 
In  the  course  of  a  few  days,  if  death  does  not  occur  sooner,  the 
pancreas  may  be  converted  into  a  reddish-black  mass  of  necrotic 
fat  and  blood  clots.  The  disorganization  of  the  gland  usually 
is  so  extensive  that  little  of  value  can  be  learned  from  a  micro- 
scopical study.  The  hemorrhages  are  interstitial,  rarely  invading 
the  ducts. 

If  the  patient  lives,  the  lesions  of  gangrenous  pancreatitis 
may  be  observed  after  the  lapse  of  ten  days  or  two  weeks.  In 
this  stage  a  large  portion  of  the  pancreas,  usually  the  body  or 
tail,  may  be  found  almost  completely  detached  from  the  surround- 
ing tissues,  lying  as  a  slough  in  the  retroperitoneal  fat.  The 
evidences  of  general  peritoneal  infection  are  now  very  slight,  but 
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the  entire  lesser  peritoneal  cavity  may  be  converted  into  an  ab- 
scess containing  foul-smelling,  purulent,  chocolate-colored  exu- 
date, with  pieces  of  necrotic  pancreas  floating  around  loose  in  the 
fluid.  In  rare  instances  the  stomach,  jejunum  or  transverse 
colon  may  be  perforated.  In  a  case  recorded  by  Chiari  most  of 
the  pancreas  (identified  by  Rokitansky)  was  passed  from  the 
rectum  as  a  slough;  this  was  also  the  case  in  a  patient  of  Trafeyer. 
In  a  patient  under  the  care  of  the  senior  author  nearly  the  entire 
pancreas  was  discharged  as  a  slough  through  a  lumbar  in- 
cision made  for  drainage.  This  case  has  been  reported  in  full  by 
Jurist. 

Lesions  of  the  biliary  tract,  a  common  accompaniment  of 
acute  pancreatitis,  may  also  be  observed  on  inspection  of  the 
abdomen  at  operation  or  post-mortem.  They  require  no  particular 
description  in  this  place,  but  it  is  perhaps  well  to  note  that  fat 
necrosis  has  been  observed  in  a  few  cases  apparently  as  the  result 
of  leakage  of  the  pancreatic  juice  through  a  perforation  or  rupture 
of  the  biliary  apparatus  or  duodenum  (Richter),  the  pancreas 
itself  not  being  diseased. 

Sjnmptoms. — Prodromal  symptoms,  in  the  nature  of  digestive 
disturbances,  stomach  or  gall-stone  cramps,  etc.,  are  said  to  exist 
in  70  per  cent,  of  cases  (Stich) ;  but  usually  the  acute  symptoms 
arise  so  suddenly,  and  are  of  such  an  overwhelming  nature,  that 
the  patient  can  give  no  detailed  history  of  his  previous  condition, 
and  such  prodromal  symptoms  are  discovered  only  by  inquiries 
from  the  patient  after  recovery  from  operation,  or  from  his  friends 
after  his  death.  The  disease  usually  runs  its  course  in  from  five 
to  eight  days,  death  occurring  within  a  week  in  the  great  majority 
of  cases  without  operation.  In  a  few  cases,  however,  if  no  opera- 
tion is  done,  the  symptoms  abate,  and  when  about  the  tenth  day 
the  hemorrhagic  or  purulent  effusion  has  become  localized,  phys- 
ical examination  may  enable  a  diagnosis  of  suppurative  pancreatitis 
to  be  made  (page  307). 

The  attack  is  characterized  by  both  abdominal  and  constitu- 
tional symptoms.  Of  the  first,  pain  and  vomiting  are  the  most  im- 
portant, and  of  the  latter,  collapse. 

Pain. — This  occurs  suddenly  in  the  epigastric  region,  and  may 
be  so  severe  as  to  cause  faintness  or  collapse.  It  is  a  neuralgic 
pain  at  first,  possibly  as  suggested  by  Guinard  from  pressure  on 
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the  solar  plexus;  sudden  death  may  thus  arise  by  inhibition  of  the 
heart.  A  rapid,  but  not  sudden,  death  is  more  apt  to  be  caused 
by  toxaemia.  The  pain  resembles  in  its  colicky  nature  that  due  to 
intestinal  obstruction,  but  it  is  extremely  severe  at  its  first  onset, 
whereas  the  pain  of  obstruction  frequently  begins  with  mere 
twinges  and  becomes  severe  only  after  the  lapse  of  hours.  The 
pain  of  pancreatitis  does  not  shift  its  position,  but  remains  con- 
stantly epigastric,  usually  more  to  the  left  than  the  right  of  the 
median  hne.  Pain  may  also  be  felt  in  the  dorsal  region,  usually 
to  the  left  of  the  spine,  or  in  the  left  shoulder  blade.  It  seems 
not  unlikely  in  those  cases  attended  by  extremely  severe  pain, 
which  cannot  be  relieved  by  morphine  and  which  impels  the 
patient  to  rise  from  the  bed  and  walk  around  the  room  and  fre- 
quently change  his  position,  and  which  are  not  attended  by  marked 
collapse — that  in  these  cases  the  hemorrhagic  exudate  is  still 
confined  by  the  capsule  of  the  pancreas,  not  having  broken  through 
into  the  general  peritoneal  cavity;  and  that  it  is  the  latter  event 
which  brings  on  collapse.     (Compare  Elliot's  second  case.) 

Vomiting  is  an  early  and  important  symptom.  It  follows 
closely  after  the  initial  pain  and  is  repeated  so  frequently  as  to 
resemble  that  due  to  intestinal  obstruction;  but  in  the  latter 
condition  the  vomiting  is  projectile,  there  is  little  or  no  nausea 
and  retching,  and  the  vomitus  soon  becomes  bile-stained  and 
then  faecal.  In  acute  pancreatitis,  on  the  other  hand,  the  vomitus 
is  never  faecal,  and  frequently  (when  the  bile-duct  is  obstructed) 
it  is  not  even  bile-stained;  there  usually  is  considerable  nausea 
and  retching,  the  gastric  and  duodenal  contents  being  brought 
up  only  with  difficulty.  Hiccough  is  a  frequent  symptom,  is 
often  repeated,  and  very  persistent. 

Jaundice  is  of  rather  frequent  occurrence  in  acute  pancreatitis, 
either  from  primary  calculous  obstruction,  or  secondarily  from 
compression  of  the  bile-duct  by  the  diseased  pancreas. 

Emaciation.- — This,  which  is  extremely  rapid,  is  very  character- 
istic of  pancreatitis  in  all  its  forms. 

Collapse. — The  extremities  are  cold,  the  face  and  hands  are 
covered  with  cold  sweat,  the  nose  looks  pinched;  there  is  mental 
hebetude;  sometimes  great  restlessness  and  thirst;  delirium  is 
rare,  except  in  later  stages.  The  symptoms  of  collapse  probably 
are  due  to  the  absorption  of  toxins  of  the  broken-down  pancreatic 
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tissue  (Egdahl) ;  mechanical  irritation  of  the  peritoneum  and 
stimulation  of  the  coeliac  plexus  are  also  secondary  causes. 

Pulse. — In  the  presence  of  collapse  this  is  rapid,  feeble,  and 
often  indicates  the  hemorrhagic  nature  of  the  abdominal  disease; 
but  in  a  few  cases  where  the  excruciating  pain  has  dominated  the 
picture  and  collapse  has  been  absent,  the  pulse  has  been  slower 
than  normal  and  quite  strong  (Elliot). 

Temperature. — This  may  be  subnormal  and  is  seldom  high, 
early  in  the  disease.  When  the  collapse  passes  off,  and  under  the 
influence  of  the  peritonitis,  it  may  be  high,  and  in  cases  of  abscess 
of  the  pancreas  may  assume  a  hectic  type. 

Dyspnoea. — This,  which  perhaps  is  more  accurately  described 
as  hypernoea,  has  been  noted  by  several  keen  observers  as  a  symp- 
tom characteristic  of  acute  pancreatitis.  It  is  probably  due  in 
part  to  mechanical  interference  by  the  engorged  pancreas  with 
the  action  of  the  diaphragm;  in  part  to  the  severe  pain,  and 
in  part  to  the  toxaemia,  as  in  the  parallel  case  of  ureemic 
dyspnoea. 

Convulsions,  followed  by  coma  and  death,  were  the  chief  symp- 
toms noted  in  a  case  reported  by  Tomaschny:  as  the  patient  (an 
old  woman  with  senile  dementia)  had  never  had  epilepsy  and  as 
the  kidneys  were  normal  and  there  was  no  diabetes,  Tomaschny 
concluded  that  the  convulsions  were  either  reflex,  from  pressure  on 
the  solar  plexus,  or  toxeemic  in  origin;  on  the  under  surface  of  the 
dura  mater  there  were  some  small  yellow  spots,  perhaps  areas  of  fat 
necrosis;  this  was  also  present  in  the  peripancreatic  fat. 

Physical  Signs. — Thorough  physical  examination  usually  is 
impossible  at  the  first  onset  of  the  disease,  owing  to  the  extreme 
degree  of  abdominal  pain  and  tenderness.  Inspection  shows  a 
sHghtly  distended  epigastrium,  with  thoracic  breathing;  cyanosis 
is  frequent  and  livid  splotches  on  the  surface  of  the  abdomen  have 
been  noted  several  times.  On  palpation,  the  muscular  rigidity  is 
not  found  to  be  very  marked;  in  a  few  cases  gentle  but  persistent 
examination  of  the  epigastrium  with  the  warm  flat  hand  has 
enabled  the  surgeon  to  detect  that  the  swelling  was  difl'use,  and 
not  simply  dependent  on  a  distended  stomach  or  colon  (Robson 
and  Cammidge) .  Gentle  palpation  in  the  left  costo-iHac  space  may 
discover  an  abnormal  fuUness,  as  well  as  exquisite  tenderness, 
from  the  pancreatic  extravasation  in  the  retro-peritoneal  tissues. 
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Percussion  may  demonstrate  an  area  of  fullness  in  the  region  of 
the  pancreas,  between  the  ensiform  process  and  the  umbilicus. 

Clinical  Course. — After  the  extremely  sudden  onset  of  an 
attack  of  acute  pancreatitis,  characterized  by  violent  epigastric 
pain,  repeated  vomiting,  and  collapse;  the  symptoms  of  perito- 
nitis supervene,  and  are  the  dominant  feature  of  the  case  during 
the  second  and  third  days  of  the  disease.  After  this  time,  unless 
death  occurs,  the  symptoms  generally  grow  less  severe,  and  the 
physical  signs  of  subacute  pancreatitis  (gangrenous  or  suppurative 
stage)  arise.  The  patient  continues  to  be  gravely  ill,  though 
suffering  less  intensely  than  at  first;  the  stomach  is  unretentive, 
though  vomiting  usually  is  absent  if  entire  abstinence  from  mouth 
feeding  is  persisted  in,  as  it  should  be;  emaciation  is  rapid;  sHght 
jaundice  frequently  is  present;  the  pulse  is  weak  and  running; 
the  temperature  elevated  (100°  to  102°  F.)  and  sometimes  assumes  a 
hectic  type.  In  the  epigastrium  an  indistinctly  outlined  and  deep- 
lying  tumor  usually  can  be  detected  by  palpation,  and  the  rest  of 
the  abdomen  may  be  no  longer  painful.  The  patient  will  now  die 
of  exhaustion,  sepsis  or  secondary  peritonitis  from  rupture  of  the 
pancreatic  abscess,  unless  promptly  relieved  by  operation. 

Differential  Diagnosis. — Unless  a  surgeon  has  seen  previously 
two  or  three  cases  of  acute  pancreatitis,  or  unless  he  keeps  the  con- 
dition constantly  in  mind,  it  is  seldom  that  a  correct  diagnosis  is 
made  before  opening  the  abdomen;  and  it  is  generally  admitted 
that  any  attempt  to  distinguish  between  the  various  forms  of 
acute  pancreatitis  (hemorrhagic,  suppurative,  gangrenous),  in 
the  present  state  of  our  knowledge,  is  utterly  futile. 

The  conditions  for  which  acute  pancreatitis  is  most  often  mis- 
taken are  biliary  colic;  acute  intestinal  obstruction;  perforation 
of    the   stomach,    duodenum   or   gall-bladder;  and    appendicitis. 

Biliary  colic  presents  many  of  the  symptoms  of  acute  pan- 
creatitis, and  a  distinction  may  be  very  difficult.  In  acute  pan- 
creatitis, however,  there  usually  is  not  a  history  of  recurrent 
attacks;  it  is  more  apt  to  follow  overeating  than  is  biliary  colic; 
and  the  pain  though  subject  to  exacerbations  as  in  biliary  colic; 
scarcely  ever  is  entirely  absent  between  these  exacerbations, 
pain,  moreover,  is  very  much  more  intense  in  the  pancreatic  affec- 
tion— indeed  it  is  seldom  relieved  by  the  morphine  which  may  be 
given  in  large  and  repeated  doses  under  the  impression  that  the 
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condition  really  is  biliary  colic.  In  pancreatitis  there  is  collapse, 
cyanosis,  and  a  sense  of  impending  death,  which  seldom  are  noted 
in  cases  of  biliary  colic. 

Intestinal  Obstruction. — The  difference  in  the  character  of  the 
onset  and  in  the  nature  of  the  pain  have  been  mentioned  already 
(page  295) :  in  addition,  there  frequently  is  a  history,  in  cases  of 
acute  intestinal  obstruction,  of  a  previous  attack  of  peritonitis 
which  might  have  left  behind  crippling  adhesions,  etc.  The  col- 
lapse is  not  so  great  as  in  pancreatitis,  the  temperature  is  not 
elevated,  and  the  onset  of  peritonitis,  with  fever,  wiry  pulse,  and 
distended  abdomen  is  more  delayed.  The  vomiting  is  projec- 
tile, with  little  or  no  nausea  or  retching,  and  rapidly  becomes 
fgecal  in  the  case  of  obstruction;  whereas  in  pancreatitis  the 
nausea  is  marked,  the  gastric  and  duodenal  contents  are  brought 
up  only  with  effort,  and  though  the  vomiting  may  be  often 
repeated  (every  ten  to  fifteen  minutes),  faecal  vomiting  scarcely 
ever  is  observed.  A  slight  icteric  tinge  of  the  sclera  is  present 
sometimes  in  pancreatitis,  but  is  very  rare  in  intestinal 
obstruction;  persistent  absence  of  bile  from  the  vomitus  speaks 
in  favor  of  pancreatitis.  In  both  affections  there  nearly  always 
is  absolute  constipation,  and  in  both  an  evacuation  of  the  lower 
bowel  sometimes  may  be  secured  by  the  use  of  enemata  even 
after  the  abdominal  symptoms  are  well  advanced.  In  most  cases 
of  pancreatitis,  however,  the  peritoneal  overshadow  the  intestinal 
symptoms,  while  the  reverse  is  the  case  in  the  early  hours  of 
obstruction.  Active  peristalsis  will  be  heard  in  obstruction,  but 
will  be  absent  in  pancreatitis.  Physical  examination  is  more  apt 
to  be  negative  in  cases  of  pancreatitis  than  in  cases  of  in- 
testinal obstruction,  since  here  the  existence  of  a  tumor  (in- 
tussusception, volvulus)  sometimes  may  be  demonstrated. 
Dyspnoea  and  cyanosis,  if  present,  point  to  pancreatic  disease. 
In  addition  to  all  the  above  dift'erential  points,  it  must  be 
remembered  that  intestinal  obstruction  is  more  common  in  the 
young  (intussusception,  Meckel's  diverticulum,  appendicitis)  and 
in  the  old  (carcinoma,  strangulated  hernia,  volvulus),  while 
pancreatitis  is  most  frequent  in  males  of  later  middle  Hfe. 

Perforation  of  the  Stomach,  Duodenum  or  Gall-bladder. — In 
these  conditions  it  is  possible  in  the  vast  majority  of  cases  to 
obtain  a  history  of  gastric  or  biliary  symptoms  extending  over  a 
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number  of  years.  In  cases  of  perforation  of  the  gall-bladder  the 
patient  almost  invariably  will  have  been  confined  to  his  bed  for 
some  days  at  least  with  upper  abdominal  symptoms,  and  frequently 
the  distended  gall-bladder  can  be  recognized  before  perforation 
occurs.  The  onset  of  the  attack  in  cases  of  perforation  of  a  hol- 
low viscus,  though  often  quite  as  sudden  as  in  acute  pancreatitis, 
and  though  attended  by  very  severe  pain,  is  yet  unattended  by 
the  marked  collapse  which  is  characteristic  of  the  latter  condi- 
tion, and  the  vomiting  is  seldom  repeated.  As  operation  is 
demanded  even  at  an  earlier  period  in  cases  of  perforation  than  in 
acute  pancreatitis  the  differential  diagnosis  is  of  more  academic 
than  practical  importance.     (See  also  Vol.  I,  page  93). 

Appendicitis. — While  the  initial  pain  in  appendicitis  is  um- 
bilical and  colicky,  as  is  often  the  case  in  acute  pancreatitis;  yet 
it  is  not  so  severe,  collapse  is  rare,  and  vomiting  is  not  repeated. 
The  pain  of  appendicitis  localizes  itself  in  a  few  hours  to  the  right 
iliac  region,  and  any  mass  which  forms  will  be  here  or  in  the  pelvis; 
while  a  palpable  mass  forming  as  the  acute  symptoms  of  pancre- 
atitis subside  will  be  in  the  epigastric  region,  slightly  to  the  left 
of  the  median  line,  or  in  the  left  loin.  The  age  of  the  patients  is 
different,  and  a  history  of  previous  attacks  of  appendicitis  may 
throw  further  light  on  the  diagnosis. 

Gyn (Ecological  affections,  such  as  ovarian  tumors  with  twisted 
pedicle,  rupture  of  a  tubal  pregnancy,  etc.,  usually  may  be  ex- 
cluded by  attention  to  the  history  and  a  careful  pelvic  examination. 

Poisoning. — ^Leriche  and  Arnaud  suggest  that  the  cases  of 
hyperacute  pancreatitis  ("pancreatic  apoplexy"),  followed  by 
death  in  a  few  hours  in  a  state  of  collapse,  might  be  mistaken 
for  poisoning  by  drugs  and  they  recommend  that  pancreatitis 
be  remembered  as  a  cause  of  sudden  death  in  cases  having  a 
medico-legal  aspect. 

Prognosis. — Acute  pancreatitis  is  now  regarded  as  a  surgical 
disease;  this  is  conceded  by  most  physicians,  and  there  are  good 
reasons  why  it  should  be  so.  Under  purely  medical  treatment  the 
vast  majority  of  patients  with  acute  pancreatitis  died.  In  1908 
Dreesmann  collected  case  records  from  the  past  ten  years,  which 
showed  that  of  thirty-six  cases  of  acute  pancreatitis  treated  without 
operation,  only  four  recovered;  a  mortality  of  88  per  cent.;  while 
of  118  cases  subjected  to  operation  fifty-three  recovered,  a  mortal- 
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ity  of  only  55  per  cent.  The  statistics  collected  by  Ebner  may  be 
added:  of  twenty  patients  treated  without  operation,  eighteen  died, 
a  mortality  of  90  per  cent.;  of  thirty-six  patients  subjected  to 
operation,  nineteen  died,  a  mortaUty  of  47.2  per  cent.;  and  while, 
as  Dreesmann  suggests,  such  statistics  as  these  no  doubt  give  an 
unduly  favorable  record  for  the  operative  cases,  since  successful 
are  more  apt  to  be  reported  than  unsuccessful  operations,  yet  the 
difference  between  the  medical  and  surgical  results  is  so  extreme 
that  little  further  argument  is  needed. 

With  this  limitation  in  mind,  it  is  interesting  to  see  the  grad- 
ual improvement  in  operative  results  which  is  evidenced  in  the 
following  statistics. 

In  1906  Lenormant  and  Lecene  found  six  recoveries  among 

thirty-six  operations  (mortality  83.3  per  cent.). 
In  1909,  Leriche  and  Arnaud  found   (since  1906)    thirteen 

recoveries    among   thirty-nine   operations   (mortality  66.6 

per  cent.). 
In  191 1,  Korte  found  among  118  isolated  operations  reported 

since  1905,  seventy-three  recoveries  and  forty-five    deaths 

(mortality  38  per  cent.). 
It  has  been  argued  that  patients  who  are  finally  subjected  to 
operation  sometimes  give  a  history  of  having  passed  through  simi- 
lar attacks  before,  recovering  without  operation;  but  it  is  even 
more  difficult  to  diagnose  an  attack  of  acute  pancreatitis  from 
vague  descriptions  given  by  the  patient  of  a  previous  illness  than 
it  is  when  we  see  him  during  the  attack;  and  it  seems  not  impos- 
sible that  some  of  these  acute  attacks  from  which  the  patients  are 
alleged  to  have  recovered  have  been  attacks  of  biliary  disease. 
Yet  it  is  true  that  some  of  the  operations  followed  by  recovery 
(Halsted,  Dick)  consisted  in  little  more  than  opening  the  belly  and 
sewing  it  up  again;  but  one  or  two  cases  are  not  enough  to  con- 
trovert the  dictum  that  without  operation  the  prognosis  is  shock- 
ingly bad. 

The  first  recovery  after  operation  with  drainage  is  credited  to 
Hahn  (1900). 

There  is  little  doubt  that  as  experience  accumulates  it  will  be 
possible  to  recognize  milder  attacks  of  acute  pancreatitis  than  the 
fulminating  cases  which  hitherto  have  occupied  the  attention  of 
surgeons. 
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As  to  the  time  at  which  operation  shall  be  undertaken,  surgeons 
are  gradually  becoming  unanimous  in  their  view  that  immediate 
intervention  offers  most  chances  of  success.  Bunge,  Bohm, 
Ebner,  Elosser,  Kehr,  Mayo,  Moynihan,  Notzell,  Robson,  and 
others  whose  experience  has  been  greatest  in  the  treatment  of 
acute  pancreatitis,  all  urge  immediate  operation;  and  even  Korte, 
who  at  first  fiSgS)  advised  waiting  until  the  subacute  stage  on  the 
ground  that  no  operation  could  be  of  benefit  in  patients  so  acutely 
ill,  revised  his  teaching  in  1907,  and  now  asserts  his  opinion  that 
operation  as  soon  as  possible  after  the  onset  of  symptoms  affords 
the  best  chance  of  cure.  And  as  we  learn  more  of  the  pathology 
of  the  aft'ection,  this  seems  the  only  reasonable  ground  to  take: 
the  conditions  in  acute  pancreatitis  are  in  many  respects  similar  to 
those  present  in  traumatic  lesions  of  this  region — escape  of  pan- 
creatic juice  into  the  peri-pancreatic  tissues  and  the  general  peri- 
toneal cavity,  and  hemorrhage.  If  the  case  were  traumatic  in  origin, 
no  one  would  counsel  delay  in  opening  the  abdomen  and  attempting 
to  evacuate  the  toxic  fluid  (absorption  of  which  causes  the  collapse, 
etc.)  and  to  check  the  bleeding  by  tampon  or  suture.  As  a  matter 
of  fact,  however,  very  few  operations  have  been  done  within  a  few 
hours  of  the  onset  of  the  attack;  usually  the  patient  does  not  come 
under  surgical  care  until  the  second  or  third  day  of  the  disease,^ 
and  we  believe  that  under  such  circumstances,  as  in  other  cases  of 
diffuse  peritonitis,  it  is  safer  sometimes  to  encourage  localization 
of  the  process  before  instituting  drainage.  But  it  should  be  dis- 
tinctly understood  that  by  urging  postponement  of  operation  at 
this  stage  we  do  not  mean  to  leave  the  patient  alone  until  he  is 
nearly  moribund  from  sepsis:  sometimes  it  may  be  possible  to  wait 
until  a  well-localized  tumefaction  indicates  the  presence  of  an 
abscess  or  of  gangrene;  but  w^henever  a  case  is  seen  before  symp- 
toms of  dift'use  peritonitis  arise,  the  surgeon  should  lose  no  time  in 
opening  the  abdomen  to  evacuate  the  toxic  extravasation.  In 
general,  we  believe  that  immediate  operation  should  be  done, 
unless  such  a  course  manifestly  would  hasten  death;  under  such 
circumstances,  and  when  the  patient  is  first  seen  when  diffuse  peri- 
tonitis is  well  advanced,  it  will  be  safer  to  postpone  operation,  rely- 

'■  Thus  in  Hahn's  case,  already  alluded  to,  operation  was  not  undertaken  until 
three  days  after  the  onset  of  the  disease;  Bunge's  patient,  quoted  far  and  wide  as  an 
incontrovertible  proof  of  the  value  of  immediate  operation,  was  not  operated  on 
until  sixtv  hours  after  the  onset  of  the  attack. 
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ing  on  the  "Ochsner  treatment"  to  encourage  locahzation  of  the 
process. 

It  is  almost  impossible  to  secure  figures  which  will  give  any 
clear  indication  of  the  truth  in  this  matter,  for  the  case  reports  as 
a  rule  do  not  give  the  number  of  hours  elapsed  between  onset  of  the 
attack  and  operation,  nor  do  they  clearly  define  the  stage  of  disease 
(hemorrhagic  or  suppurative)  in  which  operation  is  undertaken; 
and  even  if  such  figures  were  compiled,  from  scattered  case  reports, 
they  could  not  convey  the  real  truth,  because  successful  operations 
are  always  reported  sooner  than  unsuccessful.  Nor  would  the 
patients  who  had  died  without  operation  be  included  in  such  sta- 
tistics. Korte  has  recently  attempted  to  show  the  results  ob- 
tained by  those  who  have  reported  more  than  one  operation, 
(presumably  their  entire  experience  in  each  instance) ;  he  collected 
in  this  manner  reports  of  103  operations:  among  these,  forty-one 
patients  recovered,  and  sixty-two  died,  a  mortality  of  56.9  per 
cent.  Korte's  own  experience  (embracing  ten  cases  of  his  col- 
league Brentano)  includes  forty-four  cases  of  acute  pancreatitis, 
in  the  period  from  1890  to  1910.  Only  cases  where  the  diagnosis 
was  proved  at  operation  or  at  autopsy  are  counted.  In  six  cases 
no  operation  was  done,  and  all  the  patients  died.  In  thirty-eight 
cases  operation  was  done;  in  four  cases  the  gall-bladder  was 
drained  and  nothing  was  done  to  the  pancreas;  all  the  patients 
died.  In  thirty-four  cases  the  usual  operation  on  the  pancreas 
was  done,  with  eighteen  recoveries  and  sixteen  deaths  (47  per  cent. 
mortality) . 

KORTE'S  OPERATIONS. 

^  ^  _  Mortality. 

Total.    Recovered.  Died.    _,       ^ 

Per  Cent. 

In  the  first  week  of  the  disease 12                   8                 4  33.3 

In  the  second  week  of  the  disease 4                   3                 i  25.0 

In  the  third  week  of  the  disease 7                   4                 3  43  ■  ° 

In  the  fourth  week  of  the  disease 7                   3                 4  57 -o 

From  the  fifth  to  the  seventh  week 404  100. o 


34  18  16  47.0 


There  are  few,  if  any,  surgeons  who  have  had  so  extensive 
an  experience  with  this  disease  as  has  Korte.  In  the  annexed 
table  we  have  assembled  the  statistics  of  those  surgeons  whose 
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experience  most  nearly  approaches  his.  The  senior  author 
reported  in  1909  the  histories  of  six  patients  who  had  been  under 
his  care  up  to  that  time.  In  all  operation,  not  always  immediate, 
was  done,  with  three  recoveries  and  three  deaths.  Since  that 
time  he  has  encountered  13  more  cases. 

STATISTICS  OF  ACUTE  PANCREATITIS. 


Author. 


Total  Number 
OF  Cases. 


No 
Operation. 


Operation. 


P^ 


^ 


^ 


^ 


^ 


^ 


Balch  and  Smith  (1910) .... 

Bode  (1911) 

Bohm  (1904)  Ehrich  (1898) 
(Garre). 

Borelius  (1911) 

Bornhaupt  (1907) 

Deaver  (1912) 

Dreesmann  (1911) 

Elosser  (Czerny)  (1908) 

Frank  and  Price  (1912).  .  .  . 

Keefe  (1910) 

Korte  and  Brentano  (1911) 
Mettin  (Neumann)  (1912).. 

Moynihan  (1911) 

Robson  (1911) 


16 
4 
7 

7 
3 
8 

7 
4 
8 
6 
26 
16 
4 
3 


76 
80 
87 

64 
75 
42 
50 
57 
89 
75 
59 
73 
36 
30 


100 
100 
25^ 
32, 


100 
100 


IS 
5 
4 


II 

7 

9 

7 

38 

22 

II 

10 


10 
4 
3 

4 
2 
6 
5 
4 
8 

5 

20 

16 

4 

3 


66 
80 
75 

50 
66 
54 
45 
57 
89 
71 
53 
73 
36 
30 


Treatment. — When  operation  is  undertaken,  a  certain  definite 
technique  should  be  followed.  In  cases  where  the  diagnosis  is 
uncertain,  the  surgeon  may  make  his  first  incision  in  the  hypo- 
gastric region;  but  if  he  is  an  acute  clinician  it  usually  will  be 
possible  for  him  to  determine  before  beginning  whether  the  seat 
of  disease  is  in  the  lower  or  upper  abdomen.  In  any  case,  how- 
ever, pancreatic  disease  is  to  be  suspected  so  soon  as  the  abdomen 
is  opened  if  there  is  a  bloody  turbid  exudate,  or  if  there  is  fat 
necrosis;  marked  distention  of  the  transverse  colon,  without 
apparent  obstruction,  is  another  valuable  sign.  If  only  an 
exploratory  hypogastric  incision  has  been  made  (as  is  best  in 
cases  of  uncertain  diagnosis),  it  should  be  temporarily  plugged 

^  The  diagnosis  in  patients  who  recover  without  operation  often  is  uncertain. 
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with  gauze;  an  incision  is  then  made  in  the  epigastrium,  through 
the  left  or  right  rectus.  The  pancreatic  lesion  may  now  be  self- 
evident;  and  the  stomach  may  be  displaced  by  the  swollen  gland 
simply  forward,  or  upward  or  downward;  rarely  the  colon  mil  be 
displaced  upward,  and  the  pancreas  prove  most  accessible  through 
the  transverse  meso-colon.  When  a  choice  is  possible,  the  surgeon 
should  aim  to  expose  the  pancreas  through  the  gastro-colic  omen- 
tum, dividing  this  structure  between  the  gastro-epiploic  vessels 
and  the  colon,  as  described  in  Vol.  I,  page  323  (Fig.  21);  but  if 

the  pancreas  bulges  through 
the  gastro-hepatic  omentum 
or  through  the  transverse 
mesocolon,  it  should  be  ap- 
proached by  that  route. 
Bunge  recommended  in  all 
cases  that  an  additional 
opening  should  be  made  for 
drainage  through  the  meso- 
colon; but  usually  this  is  not 
advisable. 

Having  thus  exposed  the 
pancreas  itself,  many  sur- 
geons have  been  content 
to  conclude  their  intervention  at  this  point  by  tamponing 
the  lesser  peritoneal  ca\dty,  without  opening  the  capsule 
of  the  pancreas.  Stieda,  Notzel  and  others  who  recom- 
mend this  plan  contend  that  incision  of  the  swollen  hemorrhagic 
pancreas  may  lead  to  uncontrollable  hemorrhage,  and  will  give 
exit  to  exceedingly  toxic  substances  which  will  be  more  rapidly 
absorbed  by  the  peritoneum,  and  thus  more  quickly  destroy  the 
patient,  than  if  they  were  still  confined  to  the  substance  of  the 
inflamed  gland. 

Direct  incision  of  the  pancreas  was  first  proposed  in  1893  by 
Nimier,  who  suggested  controlHng  the  hemorrhage  by  the  actual 
cautery  or  by  gauze  packing.  It  appears  to  have  been  put  into 
execution  first  by  C.  B.  Porter  in  February,  1903,  closely  followed 
(December,  1903)  by  Muspratt,  both  patients  recovering. 

As  far  as  our  own  experience  goes,  and  from  what  can  be 
gathered  from  case  reports  of  other  surgeons,  there  is  no  object 
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Fig.  21. — ^Wide  Opening  of  the  Gas- 
trocolic Omentum  to  Explore  the  Pan- 
creas. 
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in  incising  the  pancreas  unless  it  appears  distended,  or  unless 
there  is  a  ha^matoma  present.  In  several  cases  operated  on  in  the 
hemorrhagic  stage  (Bunge,  Hahn,  Coenen,  Notzel)  the  evidences 
of  intra-pancreatic  damage  have  been  comparatively  slight,  and 
recovery  has  followed  mere  tamponade  of  the  lesser  peritoneal 
cavity.  In  Coenen's  patient  (Case  i)  there  was  no  exudate  at 
the  time  of  operation,  but  seven  days  after  operation  there  oc- 
curred a  profuse  discharge  of  pancreatic  secretion  from  the  wound, 
with  sloughs  of  the  pancreas;  and  in  Notzel's  patient  (Case  3) 
no  cause  for  the  peritonitis  was  found  at  the  time  of  operation, 
so  the  wound  was  tamponed,  but  reopened  during  the  subacute 
stage  when  the  pancreatic  exudate  was  evacuated.  The  cases 
recorded  by  Bunge  and  Hahn  are  similar. 

On  the  other  hand  we  do  not  think  that  such  great  fear  of 
systemic  poisoning  need  be  felt  if  the  distended  pancreatic 
capsule  is  incised  to  give  exit  to  dammed-up  secretions  or  blood 
clots;  indeed  it  seems  not  improbable  that  there  is  less  danger 
of  absorption  from  the  serous  surface  of  the  peritoneum  than  from 
the  retroperitoneal  cellular  tissues.  In  every  case,  of  course, 
the  pancreas  should  be  opened  only  after  carefully  protecting 
the  general  peritoneal  cavity  by  a  coffer-dam  of  gauze;  and 
if  there  is  any  localized  collection  of  fluid,  this  may  well  be 
evacuated  first  by  an  aspirator,  still  further  to  decrease  the 
chance  of  soiling  the  peritoneum,  the  abscess  cavity  or  haematoma 
being  formally  incised  only  after  its  contents  have  been  with- 
drawn. 

Bircher  successfully  excised  the  entire  tail  of  the  pancreas 
which  was  the  seat  of  a  haematoma  on  the  third  day  after  onset  of 
symptoms;  and  he  urges  excision  whenever  possible,  as  the  re- 
moval of  the  focus  of  disease,  as  of  a  gangrenous  appendix, 
should  accelerate  the  cure. 

Another  question  in  dispute  is  whether  or  not  any  treatment 
of  biliary  complications  should  be  undertaken  when  the  abdomen 
is  opened  in  a  case  of  acute  pancreatitis.  This  was  urged  as  a 
measure  of  routine  by  Ebner,  but  the  proper  course,  it  seems  to  us, 
depends  upon  the  state  of  the  biliary  tract  and  the  condition  of 
the  patient.  Should  the  latter  warrant  such  interference,  we  see 
no  good  reason  for  postponing  drainage  of  the  gall-bladder  if 
this  is  easily  accessible  and  is  the  seat  of  acute  cholecystitis,  or 
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contains  calculi;  if  on  the  other  hand  the  gall-bladder  is  buried 
in  adhesions,  if  there  is  doubt  as  to  its  being  acutely  diseased,  or 
if  for  any  reason  the  calcuh  present  are  particularly  inaccessible, 
it  no  doubt  would  be  proper  to  postpone  to  a  more  opportune 
time  any  indicated  operative  treatment  of  the  biliary  tract,  even 
if  the  condition  of  the  patient  were  reasonably  good.  But  the 
surgeon  should  not  forget  that  a  diseased  biliary  tract  will  require 
treatment  sooner  or  later. 

Many  surgeons  still  urge  free  irrigation  of  the  peritoneal 
ca\dty  with  saline  solution;  they  claim  that  not  only  is  it  important 
to  secure  evacuation  of  all  the  exudate,  but  that  owing  to  its 
toxic  nature  it  is  extremely  desirable  to  dilute  it.  As  cultures 
from  the  bloody  exudate  have  in  a  large  number  of  cases  shown  it 
to  be  sterile,  and  as  sufificient  evacuation  is  secured  through  absorp- 
tion by  the  gauze  packs  used  during  the  operation,  it  seems  to  us 
quite  unnecessary  to  irrigate  the  abdominal  ca\dty;  the  practice 
probably  is  not  as  undesirable  as  in  cases  of  appendicular  perit- 
onitis, but  that  is  the  most  that  can  be  said  in  its  favor. 

We  may  sum  up  the  technique  of  operation  for  acute  pancreati- 
tis as  follows :  through  an  epigastric  incision  isolate  the  pancreatic 
region  by  gauze  packs;  if  a  collection  of  fluid  exists,  evacuate 
it  by  aspiration;  expose  the  pancreas  preferably  through  the 
gastro-coHc  omentum,  and  if  it  presents  no  gross  lesions  do  not 
incise  it,  but  merely  tampon  the  lesser  peritoneal  ca\T.ty;  if  there 
is  a  haematoma  or  abscess  in  the  pancreas,  incise  its  capsule,  and 
with  a  blunt  instrument  carry  the  incision  into  the  substance  of 
the  gland,  to  secure  drainage  of  all  pockets  of  pus,  etc.  Then 
tampon  the  incision  into  the  pancreas,  using  a  large  rubber  tube 
for  drainage  in  the  center  of  the  tampons.  In  some  cases  a 
counter-incision  in  the  left  loin  will  be  desirable,  as  in  cases  of 
subacute  pancreatitis  (page  399).  Should  a  hypogastric  incision 
have  been  made  at  first  through  inadvertence,  it  should  be  plugged 
temporarily  with  gauze,  and  may  be  used  at  the  conclusion  of 
the  operation  for  pelvic  drainage,  if  this  seems  indicated;  but  in 
most  instances  it  is  better  to  close  it  entirely.  The  biUary  tract 
should  not  be  interfered  with  except  for  very  positive  indications 
and  only  when  the  patient  is  in  reasonably  good  condition. 

After-treatment  does  not  differ  materially  from  that  employed 
in  other  acute  lesions  of  the  upper  abdomen.     If  the  patient 
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does  well,  it  may  be  expected  that  there  will  be  rather  free  dis- 
charge from  the  drains,  and  that  after  four  or  five  days  some 
evidence  of  pancreatic  fluid  will  be  found  on  the  dressings.  Should 
meteorism,  vomiting,  fever,  etc.,  reappear  some  days  after  opera- 
tion, the  patient  having  done  well  meantime,  the  surgeon  should 
suspect  either  a  fresh  pancreatic  hemorrhage  or  at  least  that 
his  drains  are  blocking  rather  than  aiding  the  evacuation  of 
sloughs  or  pus  from  the  pancreas;  in  such  circumstances  a  new 
operation  is  indicated,  to  establish  better  drainage,  as  recom- 
mended byLeriche  and  Arnaud  (loc.  cit.,  p.  834);  but  this  should 
not  be  undertaken  until  lavage  of  the  stomach  and  large  bowel 
have  proved  ineffectual  in  arresting  the  symptoms. 

After  the  first  few  days  the  case  will  resemble  one  of  subacute 
pancreatitis,  so  that  a  more  detailed  account  of  the  after-treatment 
may  well  be  postponed  until  that  subject  has  been  considered. 

Subacute    Pancreatitis:    Abscess   and    Gangrene    of   the 

Pancreas. 

Abscess  or  gangrene  of  the  pancreas  usually  arises  as  a  se- 
quel of  acute  inflammation  of  the  gland;  very  seldom  is  abscess  a 
primary  condition,  and  almost  never  does  gangrene  occur  except 
during  the  subacute  stage  which  succeeds  to  an  attack  of  "acute 
hemorrhagic  pancreatitis."  Some  writers  attempt  to  distinguish 
between  suppurative  pancreatitis  and  abscess  of  the  pancreas. 
Robson,  for  instance,  compares  the  former  to  acute  suppurative 
mastitis  and  the  latter  to  mammary  abscess;  but  though  such  a 
distinction  is  quite  proper  theoretically  we  doubt  the  ability  of 
surgeons  to  make  a  clinical  distinction  with  the  means  at  present 
at  our  command;  and  it  is,  we  believe,  also  impossible  to  distin- 
guish between  the  suppurative  and  gangrenous  iorms  of  the  disease. 

The  diagnosis,  in  fact,  rests  more  upon  the  clinical  course 
(page  297)  of  the  affection,  and  upon  the  physical  signs,  than  upon 
the  symptoms  which  the  patient  presents.  The  evidences  of  deep- 
seated  swelling  in  the  epigastric  region,  following  upon  an  acute 
peritoneal  attack,  always  should  make  the  surgeon  suspicious  of 
pancreatic  trouble;  but  the  physical  signs  often  are  very  hke  those 
of  subphrenic  abscess  (Vol.  i ,  page  443) ,  which  condition  indeed  may 
be  due  to  pancreatic  disease.     Among  the  forty-four  cases  of  sup- 
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puration  in  the  lesser  peritoneal  sac  studied  in  1904  by  Michel  and 
Gross  twenty-four  were  certainly,  and  four  probably,  caused  by 
pancreatic  disease,  six  by  affections  of  stomach  and  oesophagus, 
one  by  perforation  of  the  colon,  seven  by  splenic  affections;  while 
in  two  the  cause  was  undetermined. 

Pancreatic  abscesses  may  reach  a  large  size:  Fasano  reported 
one  containing  four  liters  of  pus,  and  Coenen's  fifth  patient  had 
one  which  contained  more  than  a  liter  and  a  half.  These  abscesses 
have  a  tendency  to  point  (i)  in  the  lumbar  regions  (Brentano  and 
Rotter  have  reported  cases  pointing  simultaneously  in  both  loins) ; 
(2)  anteriorly  in  the  abdominal  region;  or  (3)  in  the  left  thoracic 
region  (Guinard).  In  the  first  instance  the  signs  of  perinephric 
abscess  will  be  simulated,  and  in  the  third,  those  of  pyopneumo- 
thorax or  subphrenic  abscess;  while  those  pointing  anteriorly  may  be 
mistaken  for  subphrenic  abscess  due  to  subacute  perforation  of  the 
stomach.  In  all  cases,  however,  there  usually  will  be  the  history 
of  sudden  hyperacute  onset,  with  collapse,  peritoneal  symptoms, 
etc.,  and  then  as  the  patient  gradually  recovers  from  the  first  vio- 
lence of  the  attack  there  will  be  the  development  of  these  secondary 
signs  of  upper  abdominal  or  subphrenic  suppuration ;  and  it  is  on 
'  the  clinical  history  of  the  disease,  plus  these  physical  signs,  and  not 
on  one  or  the  other  alone,  that  a  diagnosis  must  be  based. 

Treatment  consists  in  evacuation  of  the  abscess  and  drainage 
of  the  pancreas,  with  removal  of  such  sloughs  as  are  already  de- 
tached. The  abscess  should  be  approached  where  it  is  about  to 
point;  but  if  the  surgeon  wishes  to  save  his  patient's  life  he  must 
not  wait  for  subcutaneous  fluctuation  to  enable  him  to  determine 
this  point.  In  many  cases  it  will  be  best  to  make  an  exploratory 
epigastric  incision,  so  soon  as  it  is  determined  that  some  form  of 
subacute  pancreatitis  is  present,  and  then  to  make  a  counter- 
incision  in  the  loin  or  elsewhere,  as  may  be  shown  by  this  explora- 
tion to  be  best. 

I.  The  Abdominal  Route. — After  opening  the  abdomen  through 
the  left  rectus,  in  the  epigastric  region,  the  intestines  are  wailed 
off  with  gauze  packs,  and  the  pancreas  is  palpated;  if  at  all  feasible, 
the  lumbar  route  is  now  employed  for  drainage.  If  this  does  not 
seem  possible,  access  to  the  pancreas  is  gained  preferably  through 
the  gastro-cohc  omentum.  If  a  frank  abscess  is  found,  it  should  be 
evacuated   by  aspiration,    and    when  emptied,  the  abscess  wall 
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should  be  incised.  Sloughs  which  are  entirely  loose  are'  then  ex- 
tracted, but  those  which  are  still  attached  even  in  part  should  not 
be  detached  roughly  for  fear  of  exciting  hemorrhage  or  spreading 
infection.  The  abscess  cavity  is  then  tamponed,  a  rubber  drain- 
age tube  being  placed  in  the  midst  of  the  gauze  packs.  The  gall- 
bladder should  then  be  inspected,  and  if  acutely  inflamed  or  con- 
taining calcuh,  should  be  drained,  unless  distinct  contraindications 
exist.  Such  drainage  is  better  done  through  a  stab  wound  on  the 
right.  The  gauze  used  as  coffer-dam  to  protect  the  general  peri- 
toneal cavity  during  the  operation,  is  then  removed  and  the 
abdominal  incision  is  closed  not  too  tightly  around  the  gauze  and 
tube  drainage.  It  is  not  necessary  nor  is  it  advisable  to  attempt 
to  suture  the  walls  of  the  abscess  cavity  or  the  edges  of  the  open- 
ing in  the  gastro-colic  omentum  to  the  parietal  peritoneum. 
Brewer  reports  two  successful  operations  by  the  abdominal  route, 
and  it  is  preferred  by  Desjardins  in  all  cases;  but  Brentano,  who 
has  operated  on  six  patients  with  pancreatic  necrosis,  with 
only  two  deaths,  employed  the  abdominal  route  in  only  one  case, 
which  terminated  fatally. 

2.  The  Lumbar  Route. — This  we  believe  to  be  preferable  to 
the  abdominal  route  whenever  it  can  be  employed.  As  mentioned 
above  the  applicabihty  of  this  route  sometimes  cannot  be  de- 
termined except  by  exploratory  laparotomy.  But  if  bulging,  or 
even  marked  tenderness  without  other  signs,  can  be  detected  in 
the  left  costovertebral  angle,  an  incision  as  for  kidney  operations 
should  be  made  here  without  previously  opening  the  abdomen. 
Care  is  necessary  not  to  penetrate  the  peritoneum;  the  dissection 
is  carried  beneath  the  lower  pole  of  the  kidney,  and  by  burrowing 
with  the  finger  toward  the  middle  line,  little  difficulty  should  be  ex- 
perienced in  locating  the  pancreatic  exudate.  The  abscess  is 
freely  opened,  and  drained  with  tube  and  gauze.  As  already  men- 
tioned Brentano  and  Rotter  have  each  opened  a  pancreatic 
abscess  through  both  loins  simultaneously.  The  lumbar  route  has 
been  employed  several  times   successfully  by  the  senior  author 

(P-303)- 

3.  The  Thoracic  Route. — This  has  been  particularly  commended 

by  Guinard,  by  whom  it  has  been  employed  twice  with  success.     In 

the  first  case  (1898)  he  operated  two  months  and  a  half  after  the 

onset  of  acute  pancreatitis  on  a  patient  who  had  already  had  a  dis- 
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charge  of  pus  through  the  vagina,  with  sudden  subsidence  of  the 
pancreatic  tumor;  when  this  refilled  operation  was  undertaken 
and  the  abscess  was  reached  by  the  usual  transpleural  route  em- 
ployed for  subphrenic  and  hepatic  abscess.  (See  Hepatic  Abscess, 
page  i8i.)  In  his  second  case  (1907)  operation  was  done  two  weeks 
after  the  acute  onset,  for  signs  resembhng  left  pyopneumothorax, 
or  subphrenic  abscess.  Korte  has  used  the  transpleural  route  in 
three  cases,  one  patient  recovering. 

Prognosis. — If  the  condition  is  recognized  and  operation  is 
done  at  the  appropriate  time,  the  prognosis  is  not  bad.  But  the 
surgeon  must  be  constantly  on  the  alert,  so  as  not  to  let  the 
opportune  time  for  surgical  intervention  slip  past.  As  soon  as 
the  acute  process  shows  signs  of  localization,  but  before  hectic 
temperature,  chills,  sweats,  emaciation,  etc.,  show  that  septic 
absorption  is  going  on,  the  pancreas  should  be  drained.  Though 
cases  have  been  reported  in  which  spontaneous  discharge  of 
pancreatic  abscesses  has  occurred  (through  the  stomach,  rectum, 
vagina,  and  in  the  lumbar  and  iliac  regions),  and  though  in  one 
or  two  of  these  cases  the  patients  have  recovered  without  opera- 
tion, no  such  termination  should  be  waited  for;  and  though  even 
sloughs  of  nearly  the  entire  pancreas  have  been  discharged  through 
the  rectum  (Trafeyer,  Chiari),  it  is  not  too  much  to  say  that  were 
such  an  event  to  occur  to-day  the  patient  would  recover  more  by 
good  luck  than  by  good  management. 

That  the  mortahty  after  operation  in  the  subacute  stage,  as 
reported  by  many  surgeons,  is  lower  than  that  attending  early 
operation,  is  not  an  argument  in  favor  of  delay  in  resorting  to 
operation.  It  indicates  merely  that  the  patients  who  have  sur- 
vived through  the  earlier  stages  of  the  disease  have  been  less 
seriously  ill  from  the  first  or  have  possessed  better  recuperative 
powers.  Robson  gives  the  mortality  for  acute  pancreatitis  as 
61  per  cent.,  and  that  for  the  subacute  stages  as  36  per  cent. 
Villar  gives  78  per  cent,  as  the  mortahty  for  hemorrhagic  pan- 
creatitis, 38  per  cent,  for  the  suppurative,  and  49  per  cent,  for 
the  gangrenous  form.  Mettin  reports  a  mortality  of  71  per 
cent.,  for  operations  done  during  the  hemorrhagic  or  suppurative 
stages;  and  of  66  per  cent,  for  those  done  during  the  stage  of 
necrosis. 

After-treatment. — This  comprises  both  local  and  general  treat- 
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ment.  The  outer  dressings  will  require  frequent  changing  at  first, 
but  the  gauze  drainage  should  not  be  removed  until  it  becomes  loose 
of  itself;  when  this  stage  is  reached,  there  is  no  object,  so  long 
as  free  drainage  exists,  in  keeping  the  wound  widely  open.  Sloughs 
may  be  discharged  from  time  to  time,  and  the  surgeon  usually  finds 
that  closure  of  the  wound  is  less  rapid  than  he  had  anticipated, 
and  that  his  best  efforts  will  have  to  be  directed  not  at  keeping  it 
open  but  in  encouraging  it  to  heal.  Constitutional  treatment  is 
important,  the  patients  becoming  rapidly  emaciated  and  requiring 
stimulants  and  nutritious  food.  Antidiabetic  diet  should  be  used, 
consisting  almost  entirely  of  fats  and  albumen,  as  advised  by  Wohl- 
gemuth, and  sodium  bicarbonate  should  be  administered  during 
meals  to  lessen  the  gastric  acidity,  which  is  an  excitant  of  pancre- 
atic secretion;  or  pankreon  may  be  given  to  substitute  the  pancre- 
atic secretion  lost  through  the  fistula.  Erepton  proved  effective  in 
closing  a  pancreatic  fistula  in  a  case  of  rupture  of  the  pancreas  re- 
ported by  Kroiss;  about  100  grammes  w^ere  given  daily,  20  grammes 
at  a  dose,  by  mouth  in  much  sw^eetened  coff"ee  or  warm  milk;  or 
by  rectum  in  doses  of  50  grammes.  In  this  patient,  no  change 
occurred  in  the  profuse  discharge  from  the  fistula  for  a  week 
after  the  administration  of  erepton  was  begun;  then  the  fistula 
closed  rapidly  in  three  days  and  remained  healed. 
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Chronic  Pancreatitis. 

Chronic  pancreatitis  is  an  inflammation  of  the  pancreas  result- 
ing from  bacterial  infection  not  severe  enough  to  produce  the 
acute  type  of  inflammation  which  has  already  been  studied.  The 
channels  of  infection  in  cases  of  pancreatitis  have  been  consid- 
ered at  length  at  page  259. 

It  has  been  usual  to  classify  chronic  pancreatitis  as  catarrhal 
or  interstitial,  according  as  the  ducts  or  the  interstitial  tissues  are 
especially  affected. 

Chronic  Catarrhal  Pancreatitis.— In  this  form,  which  is  termed 
also  sialodochitis  pancreatica,  the  infection  is  believed  to  reach  the 
ducts  of  the  pancreas  by  way  of  the  duodenum  and  common  bile- 
duct,  for  the  reasons  already  set  forth  (page  263).  This  form  of 
pancreatitis  is  considered  by  Mayo  Robson  and  others  to  be  of 
frequent  occurrence.  The  number  of  cases  available  for  micro- 
scopical study  has  been  small,  necessarily,  as  death  seldom  occurs 
at  this  stage  of  the  disease,  and  even  if  it  did  attention  might  not 
be  directed  particularly  to  the  pancreas.  Some  cases,  however, 
have  been  studied;  and  while  the  usual  lesions  present  in  catarrhal 
inflammation  of  glandular  organs  have  been  found  (cloudy  swelling, 
desquamation,  etc.)  there  also  have  been  present  interstitial 
changes,  which  in  our  belief,  as  will  be  stated  presently,  are  of 
more  import  than  the  strictly  catarrhal  features  of  the  in- 
flammation. 

The  symptoms  of  chronic  catarrhal  pancreatitis,  according  to 
Mayo  Robson,  usually  are  not   to  be  distinguished  from  those 
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which  he  describes  as  due  to  chronic  interstitial  pancreatitis;  and 
the  treatment  is  the  same. 

Pancreatic  Lymphangeitis.- — Reference  to  this  condition  at 
page  266  has  indicated  our  behef  that  most  cases  classed  together 
under  the  general  term  of  "  Chronic  pancreatitis"  are  at  first  really 
cases  of  pancreatic  lymphangeitis,  the  infection  being  propagated 
from  the  gall-bladder  and  bile-ducts  or  from  the  pyloric  region  of 
the  intestine  along  their  efferent  lymph-channels,  which  come 
into  intimate  relation  with  those,  surrounding  and  imbedded  in 
the  head  of  the  pancreas.  Not  only  the  grosser  lesions  of  the 
gall-bladder  and  juxta-pyloric  regions,  such  as  cholecystitis  and 
gastric  or  duodenal  ulcer,  should  be  considered  in  this  con- 
nection, but  also  those  more  frequent  minor  infectious  processes 
which  pathologically  are  termed  catarrhal  and  which  usually 
fail  of  clinical  recognition,  except  as  "indigestion"  or  "dyspepsia." 
We  are  accustomed  now  to  recognize  extremely  mild  grades  of 
inflammation  of  the  gall-bladder  by  the  presence  of  ever  so  slight 
thickening,  diminution  in  lustre,  increased  opacity,  or  inspissation 
and  tarry  character  of  its  contents.  If  the  same  attentive 
scrutiny  were,  directed  to  the  stomach  and  duodenum,  slight 
thickening,  local  puckering  or  distortion  and  increased  opacity 
in  many  cases  otherwise  obscure  might  reveal  the  present  or 
past  existence  of  inflammation.  As  evidence  of  previous  in- 
flammation we  have  observed  dimpling  of  the  wall,  at  times 
suggestive  of  the  starting  point  of  an  intussusception.  Filmy 
adhesions,  so  well  described  by  R.  T.  Morris  as  "cob-webs 
in  the  attic  of  the  abdomen,"  should  not  pass  unnoticed;  they  are 
clear  evidence  of  a  previous  inflammatory  process.  Less  notice- 
able, but  significant  when  observed,  is  a  peculiar  streaked,  opaque 
appearance  affecting  a  very  limited  portion  of  the  gastro-duodenal 
wall  and  often  fading  away  in  adjacent  peritoneal  attachments. 
Of  course  the  grosser  cicatrices  of  healed  ulcers  are  readily  seen, 
but  these  less  conspicuous  changes  should  be  looked  for,  since  they 
indicate  in  many  instances  the  previous  existence  of  interstitial 
inflammatory  processes.  Catarrhal  inflammation,  fissures,  and 
even  early  ulcers,  may  exist  without  external  evidence  of  their 
presence;  and  yet  they  act  as  portals  of  bacterial  invasion  as 
proved  by  the  enlargement  of  the  regional  lymph-nodes. 

The  lymphatics  of  the  pancreas  have  been  studied  thoroughly 
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by  B artels  and  the  following  description  is  taken  largely  from  his 
work,  and  from  that  of  Franke,  who  has  studied  the  relation  of 
the  biliary  lymphatics  to  the  pancreas.  The  pancreas,  unlike 
certain  other  organs,  possesses  no  great  hilum  through  which  pass 
the  afferent  and  efferent  blood-  and  lymph-vessels.  These  ves- 
sels are  distributed  to  the  pancreas  in  a  more  or  less  segmental 
manner.  Thus  the  blood-vessels  which  supply  the  head  of  the 
pancreas  are  quite  distinct  in  origin  from  those  which  supply  the 
rest  of  the  gland;  and  these  latter,  derived  from  the  splenic  artery, 
supply  each  its  own  more  or  less  isolated  segment,  though  of 
course  intra-pancreatic  anastomoses  exist.  In  a  like  manner  the 
pancreatic  lymph-channels,  arising  in  the  interior  of  the  gland, 
come  to  its  surface  by  many  different  and  quite  distinct  trunks. 
These  trunks  communicate  with  various  groups  of  lymph-nodes 
around  the  pancreas,  the  most  important  of  which  are  thus 
enumerated  by  B artels:  the  classification  is  made  according  to 
the  situation  of  the  lymph-nodes  and  the  portion  of  the  pancreas 
which  they  drain. 

Group  I.  The  Pancreatico- splenic  Group.— These  lymph-nodes 
are  situated  above  and  behind  the  tail  of  the  pancreas  in  the 
hilum  of  the  spleen.  They  lie  along  the  splenic  vessels  between 
the  layers  of  the  gastro-splenic  omentum.  The  lymph-vessels 
coming  out  of  the  tail  of  the  pancreas  run  to  these  nodes. 

Group  II.  The  Superior  Pancreatic  Group. — These  lymph- 
nodes  lie  along  the  superior  border  of  the  pancreas  and  receive  the 
lymph-vessels  coming  from  the  upper  portion  of  the  body  of  the 
pancreas.  There  is  no  sharp  differentiation  between  this  and  the 
pancreatico-splenic  group  and  their  vessels  anastomose  freely.  In- 
cluded in  the  superior  pancreatic  group  are  the  nodes  lying  be- 
hind the  pylorus,  often  spoken  of  as  the  retropyloric  nodes.  In 
addition  to  these  connections  the  lymph-vessels  from  the  upper 
border  of  the  pancreas  have  connections  with  the  superior  gastric 
nodes  (including  the  cardiac)  and  also  with  the  hepatic  nodes. 

Group  III.  The  Inferior  Pancreatic  Group. — This  consists  of 
a  small  number  of  lyrnph-nodes  situated  along  the  lower  border 
of  the  pancreas.  From  the  lower  portion  of  the  body  of  the  pan- 
creas lymphatic  vessels  run  to  these  nodes  and  also  to  the  aortic, 
mesenteric  and  mesocolic  groups. 

Group   IV.     The   Pancreatico-duodenal   Group,    Anterior    and 
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Posterior. — These  lymph-nodes  he  around  the  head  of  the  pancreas 
and  receive  vessels  from  the  pancreas  and  from  the  duodenum. 

In  addition  to  indirect  communication  by  way  of  the  lymph- 
atic nodes  there  is  also  direct  communication  by  anastomosis 
between  the  duodenal  and  pancreatic  lymphatic  vessels.  In 
addition  to  this  direct  communication  there  are  also  anastomoses 
between  the  pancreatic  lymph-vessels  and  those  from  the  duode- 
num running  to  the  mesenteric  nodes.  Of  especial  interest  from 
the  clinical  standpoint  is  the  communication  shown  to  exist  be- 
tween the  vessels  from  the  head  of  the  pancreas  and  a  lymph- 
node  situated  between  the  portal  vein  and  the  conimon  duct. 
Lymphatics  run  from  the  liver  to  this  node. 

It  is  in  this  particular  that  Franke's  work  supplements  that 
of  Bartels.  Franke  showed  by  Gerota  injections  that  the  lymph- 
atic vessels  of  the  gall-bladder  run  to  nodes  which  he  to  the  left 
of  the  head  of  the  pancreas  near  the  common  duct.  On  the  way 
the  greater  part  of  these  vessels  are  in  relation  with  a  node,  which, 
when  present,  is  situated  at  the  neck  of  the  gall-bladder.  By 
injection  from  the  gall-bladder  Franke  fiUed  a  plexus  of  lymph- 
vessels  situated  on  the  posterior  surface  of  the  head  of  the  pancreas. 

These  four  groups  of  lymph-nodes  receive  tributaries  not  only 
from  corresponding  portions  of  the  pancreas  but  also  from  neigh- 
boring viscera,  the  spleen,  stomach,  left  adrenal,  liver  and 
duodenum.  The  efferent  vessels  from  the  pancreatic  nodes  run 
to  the  parietal  lymph-node  groups  of  the  abdominal  cavity. 

Lymphatic-born  infection  from  these  areas  in  order  to  reach 
the  pancreas  must  in  most  cases  stem  the  efferent  current  from 
the  pancreas  and  force  the  valves.  Here,  as  elsewhere  in  the  body, 
the  lymphatics  are  wonderfully  efficient  in  preventing  this  out- 
come. Only  when  the  intercommunications  of  the  pancreatic 
lymphatics  with  those  of  adjacent  organs  are  most  intimate, 
short  in  their  course,  and  unprotected  by  intervening  lymph- 
nodes,  does  peril  arise.  Such  an  extremely  intimate  relation- 
ship Bartels  has  shown  to  exist  between  the  lymphatics  of  the 
head  of  the  pancreas  and  the  adjacent  duodenum;  and  more 
recently  Franke  has  demonstrated  that  the  same  is  true  of  the 
lymphatics  coming  from  the  gall-bladder.  Should  thrombo- 
lymphangeitis  occur  in  any  of  these  vessels  as  the  result  of  in- 
fection originating  in  the  duodenum  or  gall-bladder,  reversal  of 


Pancreatic  Lymphangeitis  3 1 7 

the  lymph-current  may  occur  in  the  pancreatic  lymph-channels, 
in  an  effort  to  estabhsh  a  collateral  circulation;  and  in  this  way 
infection  may  be  propagated  from  the  gall-bladder,  bile-ducts, 
or  duodenum  to  the  pancreas.  A  sufficiently  severe  infection 
might  not  even  wait  for  reversal  of  the  lymphatic  current,  but 
might  rapidly  invade  the  pancreas  and  infect  not  only  the  lymph- 
atic tissues  but  the  surrounding  structures  as  well.  The  intrinsic 
lymph-vessels  of  the  pancreas  run  in  the  interlobulai  septa,  and 
it  is  here  that  the  effects  of  this  type  of  inflammation  should  be 
most  manifest;  and  in  accordance  with  this  explanation  is  the  fact 
that  it  is  the  interlobular  form  of  pancreatitis  which  is  associated 
with  inflammatory  lesions  of  neighboring  viscera,  in  contrast  with 
the  interacinar  sclerosis,  which,  as  pointed  out  by  Opie,  appears 
to  bear  no  such  relation  to  local  inflammation.  It  is  true  of  course 
that  the  interlobular  distribution  of  the  inflammatory  changes 
might  be  attributed  to  infection  brought  by  the  blood-vessels  or 
extending  along  the  pancreatic  ducts,  since  all  these  structures 
run  in  the  interlobular  tissues.  But  if  the  infection  were  prop- 
agated by  these  channels  it  should  be  diffusely  distributed 
throughout  the  gland;  and  this  is  not  the  case  in  the  earher  forms 
of  the  disease.  It  has  been  observed  by  all  surgeons  that  the 
earher  forms  of  pancreatitis  found  at  operation  in  connection  with 
gall-bladder  or  duct  disease  involve  only  the  head  of  the  pancreas 
or  perhaps  only  a  portion  of  the  head;  and  the  "  triangle"  of  duct- 
born  infection  described  by  Desjardins  (see  page  264)  loses  much 
of  its  interest  when  we  consider  that  a  segmental  pancreatic 
lymphangeitis  explains  the  hmitation  of  the  infection  to  the  head 
of  the  pancreas  in  a  much  more  rational  manner.  Thus  the  dis- 
tribution of  the  pancreatic  inflammation  corresponds  to  the  lymphatic 
distribution,  which,  as  pointed  out  above,  is  irregularly  segmental. 
It  does  not  correspond  to  the  duct  distribution,  which  ramifies 
by  dichotomous  division  from  the  main  accessory  ducts.  If  the 
infection  were  ductal  in  origin,  the  gland  should  be  symmetiically 
involved.     This  point  has  been  emphasized  by  Arnsperger. 

The  swellings  of  the  head  of  the  pancreas  which  are  so  fre- 
quently encountered  by  the  surgeon  must  be  different  from  the 
varieties  of  chronic  pancreatitis  described  by  the  pathologist. 
Kehr,  on  clinical  grounds,  has  surmised  that  such  a  dift"erence 
exists.      "Chronic  pancreatitis,"  which  is  characterized  by  inter- 
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lobular  or  interacinar  deposits  of  fibrous  tissue,  can  be  no  more 
curable  than  chronic  nephritis  or  cirrhosis  of  the  liver.  But  it  is 
characteristic  of  the  pancreatic  swellings  associated  with  biUary 
disease  that  they  subside  with  the  disappearance  of  the  biliary 
infection;  such  swellings  therefore  must  be  due  to  oedema,  con- 
gestion, and  absorbable  infiltrates.     The  subsidence  of    such    a 


Fig.  2  2. — LYifPH-NODES  or  the  Bile-ducts  and  He.^  of  the  Pancreas.     {Modi- 
fied from  Cuneo.) 

swelling  in  the  head  of  the  pancreas  after  cure  of  the  primary 
infection  is  analogous  to  that  which  occurs  in  the  treatment  of 
the  primary  foci  of  lymphatic  infection  elsewhere  in  the  body. 
In  many  cases  of  what  we  term  pancreatic  lymphangeitis  it  is 
possible  to  demonstrate  the  chain  of  infection:  infected  gall- 
bladder, enlarge  ment  of  the  cystic  node,  enlargement  of  the  nodes 
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around  the  head  of  the  pancreas,  and  swelhng  of  the  head  of  the 
pancreas,  which  corresponds  to  the  regional  lymphatic  distribu- 
tion. Since  we  have  been  looking  for  these  lymph-nodes,  it  is 
remarkable  how  constantly  they  have  been  found  in  this  con- 
dition. One  node  which  appears  to  be  especially  constant  in 
position  and  enlargement  is  situated  just  to  the  right  of  the 
choledochus  where  it  passes  beneath  the  duodenum. 

We  have  spoken  of  this  condition  of  pancreatic  lymphangeitis 
hitherto  chiefly  in  connection  with  gall-bladder  lesions,  because 
in  such  cases  it  is  most  easily  recognized;  but  it  is  our  belief 
that  lymphatic  infection  from  the  pylorus  and  duodenum  may  play 
an  important  part  in  the  pathogenesis  of  chronic  pancreatitis. 
Not  a  few  instances  of  the  association  of  duodenal  ulcer  and  pan- 
creatitis are  on  record,  while  catarrhal  duodenitis  may  also  be  a 
factor.  It  is  possible  that  still  other  organs  may  at  times  furnish 
infection  to  the  pancreas;  but  at  present  the  biliary  tract  and  the 
duodenum  seem  to  be  the  chief  sources  of  infection,  on  anatomical, 
clinical  and  pathological  grounds. 

A  brief  outline  of  the  following  case  suggests  that  disease  of 
the  appendix  may  exert  an  influence  on  the  pancreas. 

Operation  was  performed  for  gangrenous  appendicitis  in  a  female  child  who 
had  suffered  with  chills  and  high  fever,  the  chills  occurring  two  or  three 
times  in  twenty-four  hours.  The  appendix  was  removed.  Chills  and  fever 
persisted  and  the  child  developed  acute  abdominal  pain.  A  second  operation 
was  performed  and  a  small  abscess  was  found  completely  encapsulated  in  the 
mesentery  of  the  ileum.  Pancreatic  lymphangeitis  was  present,  the  pancreas 
itself  being  greatly  oedematous  and  infiltrated.  Death  occurred  ten  days 
after  the  second  operation.  Except  for  the  pancreatic  lymphangeitis  above 
referred  to,  no  lesion  was  found  in  the  abdomen  at  autopsy. 

The  following  are  brief  notes  of  a  case  in  which  Dr.  E.  G. 
Alexander  operated,  in  the  service  of  Dr.  H.  C.  Deaver,  Episcopal 
Hospital : 

Adult  male,  aged  23,  suffering  with  acute  appendicitis,  chills  and  high 
fever.  The  appendix  was  removed;  no  pus  and  few  adhesions  were  found. 
Seventeen  days  after  operation  the  patient  had  a  marked  chill,  was  reoperated 
on  and  a  large  mesenteric  abscess  drained.  Death  occurred  five  months  after 
the  second  operation.  Pathologic  diagnosis  was  multiple  abscess  of  liver, 
chronic  fibroid  peritonitis,  post-operative  peritonitis  in  region  of  appendix, 
acute  splenic  congestion,  acute  parenchymatous  nephritis,  suppurative 
cholecystitis  and  abscess  of  the  head  of  pancreas. 

In  these  cases  it  appeared  that  the  source  of  the  peripancreatic 
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and  pancreatic  inflammation  was  the  infected  appendix  and  that 
the  path  of  metastasis  was  retroperitoneal  and  through  the 
lymphatics  along  the  cystic  and  common  ducts. 

It  must  be  conceded  that  in  many  inflammatory  conditions 
of  the  abdomen  there  is  a  retroperitoneal  lymphangeitis  which  is 
fraught  with  the  possibilities  of  injury  to  the  pancreas  since  this 
lies  almost  directly  in  its  path. 

That  this  condition  of  pancreatic  lymphangeitis  has  not  been 
recognized  hitherto  at  autopsy  is  no  doubt  to  be  explained  in  this 
way:  the  lesions  are  comparatively  slight,  and,  even  if  the  pan- 
creas is  examined  microscopically,  they  can  be  confused  easily 
with  that  autodigestion  of  the  organ  which  ensues  at  once  after 
death  and  so  often  renders  examination  of  pancreatic  tissue  un- 
satisfactory; moreover  the  clinician  has  not  called  attention  to 
the  desirability  of  a  search  for  minor  pathological  alterations. 
The  disease  is  not  itself  immediately  fatal;  if  it  is  relieved  by  the 
operative  treatment  instituted  the  pancreas  may  return  to  its 
normal  state;  while  if  unrelieved  it  will  progress  to  true  chronic 
interstitial  (interlobular)  pancreatitis,  with  deposition  of  fibrous 
tissue. 

At  the  present  time  the  diagnosis  can  be  made  only  by  the 
surgeon  who  palpates  and  inspects  the  gland  during  operation. 
The  symptoms  are  those  of  the  primary  disease — cholecystitis, 
cholelithiasis,  etc.;  and  the  treatment  involves  only  proper  treat- 
ment of  the  causative  lesion. 

The  following  case  is  cited  to  show  the  extent  to  which  the 
disease  may  progress.  The  pathology  is  too  far  advanced  and 
the  aetiology  too  obscure  to  prove  its  lymphatic  origin  in  this 
instance.  The  glandular  involvement,  however,  is  similar  in 
many  respects  to  that  observed  by  us  in  a  considerable  number  of 
earlier  cases  where  the  considerations  just  mentioned  lead  to  the 
belief  in  a  lymphatic  origin. 

D.  G.,  aged  thirty-seven  years.  Admitted  to  the  German  Hospital, 
January  6,  191 2.     Died  January  19,  191 2. 

Chief  complaint,  cramps  in  upper  abdomen,  radiating  into  flanks  and  to 
right  side  of  back. 

Family  History. — jMother  died  of  tuberculosis;  otherwise  negative. 

Personal  History. — Tea,  coffee,  and  tobacco  in  excess;  alcohol  in  modera- 
tion; denies  venereal  diseases.  In  March,  1910,  he  was  admitted  to  the 
Pennsylvania  Hospital  suffering  with  pain  beneath  the  right  costal  margin 
radiating  to  the  back.     The  pain  was  worse  two  or  three  hours  after  eating. 
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Constipation  was  a  marked  symptom,  and  he  had  lost  considerable  weight. 
At  operation  cholecystitis  was  found  and  cholecystostomy  performed.  In 
July  of  the  same  year  he  vvasagainoperateduponfor  recurrence  of  symptoms 
and  cholecysto-duodenostomy  performed.  In  June,  191 1,  he  was  again 
in  the  hospital  with  the  same  symptoms  plus  jaundice,  chills  and  fever. 
Cholelithiasis  was  diagnosticated,  but  he  was  not  operated  upon.  In  Novem- 
ber, 191 1,  after  intermittent  attacks  resembling  those  of  stone  in  the  common 
duct  he  came  to  the  German  Hospital  and  was  again  operated  upon.  Chronic 
pancreatitis,  chronic  cholecystitis,  and  a  stone  in  the  common  duct  were 
found.  The  stone  was  forced  into  the  duodenum.  The  cholecysto-duode- 
nostomy opening  had  become  obliterated;  cholecysto-duodenostomy  per- 
formed. Recovery  was  uneventful,  and  he  was  improved  for  a  few  weeks, 
when  his  trouble  recurred.  More  recently  he  has  been  having  chills,  fever, 
and  jaundice. 

Physical  Examination. — A  poorly  nourished  man  of  nervous  appearance. 
Skin  moderately  jaundiced.     Head  and  chest  negative. 

Abdomen:  Scar  of  old  incision  through  upper  right  rectus.  In  this 
region  and  in  the  epigastrium  there  is  marked  tenderness  on  pressure,  but  no 
rigidity  or  mass. 

Urine  shows  a  very  faint  trace  of  albumin,  and  a  few  hyaline  casts,  other- 
wise negative. 

Blood:  Haemoglobin,  73  per  cent.;  erythrocytes,  4,050,000;  leukocytes, 
7,300  polymorphonuclear  neutrophiles,  73.5  per  cent.;  lymphocytes,  26  per 
cent.;  eosinophiles,  0.5  per  cent.;  coagulation  time,  8  minutes. 

Stool:  Dark  green  and  practically  non-odorous;  fluid;  neutral  reaction; 
a  trace  of  bile,  occult  blood  positive  to  benzidine  and  guaiac  tests.  Azotor- 
rhoea  and  steatorrhoea  marked. 

Cammidge  reaction  positive. 

Operation,  January  12,,  1912. — Dr.  Deaver.  Ether  antesthesia.  Excision 
of  old  scar  in  upper  right  rectus  region;  adhesions  of  stomach  and  right  lobe 
of  liver  to  incision;  hepatic  flexure  of  colon  adherent  to  right  lobe  of  liver; 
great  omentum  adherent  to  lesser  omentum;  small  whitish  tubercles  found 
on  small  intestines;  some  adhesions  between  ascending  colon  and  parietal 
peritoneum;  liver  covered  with  a  few  whitish  nodes  which  are  subserous; 
old  cholecysto-duodenostomy  still  patulous;  head  of  pancreas  enlarged  and 
hard;  felt  semicystic;  foramen  of  Winslow,  though  occluded,  was  forced  open; 
small  glandular  enlargement  at  junction  of  the  supra-  and  retroduodenal 
portions  of  the  common  duct;  head  of  pancreas  opened  by  inserting  scissors 
and  withdrawing  them  opened  (Hilton's  method).  Much  hemorrhage  fol- 
lowed this;  was  controlled  by  a  piece  of  selvage  gauze  and  one  suture  of  iodine 
gut;  duodenum  incised  and  old  cholecysto-duodenostomy  proved  patent; 
much  bile-stained  material  escaped  from  opening;  head  of  pancreas  seemed  to 
be  obstructing  the  duodenum  posteriorly  from  pressure;  duodenum  closed 
with  catgut  baseball  suture  and  a  Lembert  of  linen  thread;  pancreas  at  site 
of  incision  sutured  to  parietal  peritoneum;  one  cigarette  drain  anterior  to 
gastrohepatic  omentum;  one  rubber  tube  at  foramen  of  Winslow;  another 
rubber  tube  anterior  to  this  and  wound  closed  in  layers. 
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Following  the  operation  there  was  profuse  brownish  drainage  from  the 
wound.  The  jaundice  disappeared.  He  became  more  emaciated  and 
gradually  weaker  and  died  January  19,  191 2. 

Autopsy  through  the  incision  permitted  removal  of  the  pancreas  and 
adjacent  tissues.  The  head  of  the  organ  was  somewhat  smaller  than  normal, 
and  appeared  necrotic.  The  selvage  gauze  in  the  pancreatic  wound  had 
ulcerated  into  the  duodenum  at  the  site  of  the  ampulla  of  Vater.  A  fistula 
existed  at  the  site  of  the  exploratory  incision  into  the  duodenum.  A  striking 
feature  was  the  occurrence  of  many  enlarged  lymph-nodes  along  the  upper 
margin  of  the  pancreas.  A  few  were  present  along  the  lower  border,  and  in 
relation  to  the  head  both  anteriorly  and  posteriorly  where  embraced  by  the 
duodenum. 


\ 


Fig.  23. — Anterior  View  of  Pancreas,  with  Duct  oe  Wirsung  opened  through- 
out ITS  Length  ant)  a  Window  in  the  Duodenum. 

P  P,  Probe  from  cystic  duct  through  gall-bladder  and  cholecysto-duoduodenal 
anastomosis.  P'P' ,  Probe  from  dilated  common  duct  into  duodenum  through 
ampulla  of  Vater.     (Case  of  D.  G.,  page  320.) 


Microscopically  the  tail  of  the  pancreas  was  the  seat  of  a  moderate  grade 
of  interlobular  sclerosis.  The  parenchyma  was  mostly  degenerated,  probably 
due  chiefly  to  autodigestion.  The  islands  of  Langerhans  were  intact.  The 
head  of  the  organ  showed  marked  interlobular  pancreatitis  and  an  acute  sup- 
purative process  superimposed.  The  parenchyma  was  necrotic.  The 
islands  of  Langerhans  persisted  but  were  involved  in  the  acute  necrotic  pro- 
cess. A  section  made  through  a  small  villous  patch  at  the  junction  of 
the  gall-bladder  and  duodenum  (at  the  cholecysto-duodenostomy  opening) 
showed  a  marked  glandular  proliferation  which  had  begun  to  invade  the 
deeper  tissues.  The  process  had  not  extended  more  than  0.5  cm.  from  its 
starting-point,  and  no  metastasis  could  be  demonstrated.  The  lymph  nodes 
showed  chronic  and  acute  hyperplastic  lymphadenitis. 
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Chronic  Interstitial  Pancreatitis. — Attention  was  first  promi- 
nently drawn  to  this  condition  by  Mayo  Robson  in  1900.  It 
is  infectious  in  origin;  and  as  we  have  pointed  out  in  the  preceding 
pages,  the  gall-bladder  and  bile-ducts  are  the  chief  primary  foci. 

Of  seventy-nine  patients  in  the  German  Hospital  with  chronic 
pancreatitis,  seventy- two  (91  per  cent.)  showed  evidence  of  in- 
fection in  the  bile-passages;  forty-two  (53  per  cent.)  had  gall- 
stones, and  in  thirty  (38  per  cent.)  there  was  non-calculous 
inflammation. 

W.  J.  Mayo  reported  359  cases  of  pancreatitis,  86  per  cent,  of 
which  were  accompanied  by  gall-stone  disease.  Pancreatitis  in 
some  form  was  present  in  7  per  cent,  of  all  patients  where  gall- 
stones were  found  in  the  gall-bladder;  and  in  27  per  cent,  of  cases 
of  stone  in  the  common  duct  marked  pancreatitis  was  present. 
This  is  in  favor  of  the  view  held  by  Maugeret,  and  referred  to  at 
page  267,  that  the  occurrence  of  pancreatitis  results  in  stenosis 
of  the  bile-ducts,  with  resulting  arrest  of  calcuH  in  the  common  and 
hepatic  ducts;  but  it  also  indicates  that  bile-duct  infection  pre- 
disposes to  pancreatitis.  A  vicious  circle  is  formed  in  this 
way. 

Pathogenesis. — The  avenues  of  infection  in  pancreatitis  have 
been  sufficiently  discussed  (page  259).  From  all  that  is  known, 
we  beheve  it  is  highly  probable  that  in  the  vast  majority  of  cases 
of  chronic  pancreatitis  the  infection  occurs  through  lymph-chan- 
nels and  that  the  earliest  stage  of  the  disease  is  a  pancreatic 
lymphangeitis. 

Predisposing  Causes.  Age. — The  age  at  which  pancreatitis 
is  said  to  occur  depends  upon  whether  the  reported  cases  are  from 
operative  or  autopsy  records.  This  is  readily  demonstrated  by 
comparing  Opie's  cases  with  ours. 

Opie.  Deaver. 

Under  30  years 3  cases  4  cases  (non-calciilous) 

30  to  40  years 2  cases  11  cases 

40  to  50  years 9  cases  1 1  cases 

50  to  60  years 11  cases  8  cases 

Over  60  years 5  cases  o  cases 

Total 30  cases         34  cases 

More  than  two-thirds  of   Opie's  cases  (autopsy  records)   oc- 


324  Surgery  of  the  Pancreas 

curred  between  the  ages  of  forty  and  sLxty.  In  our  series,  all  but 
one  being  operative  cases,  two-thirds  occurred  between  the  ages 
of  thirty  and  fifty. 

Sex. — In  thirty-seven  of  our  patients  with  chronic  pancreatitis 
■without  gall-stones,  twenty-two  were  males  and  fifteen  females. 
Opie  reported  seventeen  males  and  thirteen  females  among  thirty 
patients.  Taken  in  conjunction  -^-ith  the  well-known  preponder- 
ance of  gall-stone  disease  in  women,  these  figures  indicate  that  in 
men  there  frequently  must  be  some  other  source  of  infection, 
probably  the  pylorus  and  duodenum. 

Pathology. — Opie  divides  cases  of  chronic  interstitial  pan- 
creatitis into  two  classes,  interlobular  and  interacinar,  wdth  another 
form  of  degeneration,  lipomatosis,  common  to  both  classes,  and 
in  each  case  the  latest  stage  of  the  disease.  While  both  kinds  of 
pancreatitis  consist  essentially  in  the  deposition  of  newly  formed 
connective  tissue,  the  difi'erence  between  them  is  due  to  the 
position  in  which  the  fibrous  tissue  is  laid  down,  and  this  path- 
ological difference  corresponds  to  differences  in  aetiology  and 
symptomatology. 

From  a  surgical  standpoint  chronic  interlobular  pancreatitis 
is  the  only  form  of  interest,  as  interacinar  pancreatitis  is  not 
amenable  to  operative  treatment. 
Chronic  Interlohdar  Pancreatitis. 

The  interlobular  connective  tissue  is  not  well  marked  in  the 
normal  pancreas,  consequently  the  lobules  are  not  sharply 
defined.  In  interlobular  pancreatitis,  however,  these  bands  of 
connective  tissue  become  greatly  increased  in  size  and  density, 
accentuating  the  lobulation.  A  "t}'pical"  case  of  chronic  inter- 
lobular pancreatitis  has  the  following  characteristics:  In  most 
cases,  at  least  early  in  the  disease,  the  head  of  the  pancreas  is 
the  part  aff'ected.  The  probable  reasons  for  this  we  have 
already  stated  in  the  discussion  on  pancreatic  h-mphangei- 
tis.  Only  very  late  is  the  entire  pancreas  involved.  The  portion 
of  the  pancreas  affected  is  enlarged  and  hard  wdth  a  nodular 
surface;  on  section,  tense  bands  of  fibrous  tissue  transverse  the 
cut  surfaces  in  relatively  the  same  manner  as  the  normal  inter- 
lobular framework,  but  the  increase  in  amount  and  density  re- 
sults in  the  formation  of  well-marked  lobules.  From  this  classical 
type,   readily  recognizable  at  operation  or  autopsy,   all  grades 
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of  interlobular  change  occur  down  to  those  cases  in  which  the  pan- 
creas shows  no  macroscopic  evidence  of  disease. 

Microscopical  Examination. — The  most  striking  feature  of 
this  form  of  pancreatitis  is  the  escape  of  the  islands  of  Langerhans 
from  any  involvement  in  the  sclerotic  process.  It  is  only  very 
late  in  the  disease,  if  at  all,  that  they  are  involved.  The  de- 
position of  connective  tissue  is  most  marked  in  the  interlobular 
tissue,  although,  as  the  disease  advances,  there  is  a  certain  amount 
of  invasion  of  the  parenchyma  with  the  replacement  of  normal 
parenchymatous  cells  by  fibrous  tissue.  Later,  this  replacement 
may  become  so  well  marked  that  nothing  of  the  parenchyma  is 
left  but  the  islands  of  Langerhans,  which  appear  proportionately 
in  greater  numbers  on  account  of  the  shrinkage  of  the  connective 
tissue.  Even  at  this  late  stage  the  islands  of  Langerhans  are 
intact  and  functionating,  as  is  shown  by  the  non-interference 
with  carbohydrate  metabolism.  When  glycosuria  does  occur,  as 
it  may  occasionally,  late  in  the  disease,  it  is  due  to  interference 
with  the  blood  supply  of  the  islands  of  Langerhans  from  the 
pressure  of  the  contracting  fibrous  tissue  on  the  arteries. 

Lymphoid  cells,  plasma  cells  and  eosinophiles  are  numerous  in 
the  newly  formed  connective  tissue,  an  evidence  of  active  inflam- 
matory change. 

If  this  form  of  pancreatitis  was  caused  primarily  by  obstruc- 
tion or  infection  of  the  ducts,  the  parenchyma  surely  would  be 
involved  very  early  in  the  disease,  since  this  is  the  active  secreting 
portion  of  the  pancreas  connected  with  the  excretory  ducts. 
As  already  stated,  however,  parenchymatous  changes  occur  late 
in  the  disease,  the  interlobular  connective  tissue  being  affected 
long  before  the  parenchyma,  and  the  islands  of  Langerhans  re- 
maining unaffected. 

A  certain  amount  of  obstruction  of  the  pancreatic  ducts  may 
result  in  this  form  of  pancreatitis,  from  pressure  by  the  interlobular 
fibrotic  changes.  In  this  way  a  condition  is  produced  somewhat 
similar  to  that  seen  in  experimental  obstruction  of  the  pancreatic 
ducts,  which  in  animals  results  in  a  form  of  interlobular  pancreati- 
tis without  involvement  of  the  islands  of  Langerhans. 

Chronic  Interacinar  Pancreatitis. 

The  deposition  of  newly  formed  connective  tissue  may  take 
place  within  instead  of  between  the  lobules  of  the  gland,  with  the 
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result  that  the  parenchyma  is  largely  replaced  by  fibrous  tissue, 
which  is  more  or  less  evenly  distributed  throughout  the  substance 
of  the  pancreas  without  accentuating  the  lobulation.  This  form  of 
pancreatitis  frequently  is  associated  wth  sclerotic  changes  in  the 
arteries;  and  as  a  consequence  the  nutrition  of  the  islands  of  Lang- 
erhans  is  affected  early,  and  diabetes  often  results.  The  process 
sometimes  seems  to  start  in  the  islands  of  Langerhans.  Sixty-seven 
of  ninety  cases  of  diabetes  showed  interacinar  pancreatitis,  and  in 
sixty-five  the  arteries  of  the  pancreas  were  sclerotic  (Cecil).  As  a 
consequence  there  is  interference  with  the  carbohydrate  metabol- 
ism and  the  appearance  of  glycosuria  (pancreatic  diabetes).  This 
condition  con traindicates  operation;  therefore  interacinar  pancre- 
atitis is  of  secondary  importance  in  a  work  on  surgery. 

Lipomatosis. 

This  condition  consists  in  the  deposition  of  large  amounts 
of  fat  in  the  connective  tissue.  It  may  occur  in  either  form  of 
pancreatitis.  Its  cause  and  significance  are  not  understood  and 
while  it  does  occur  in  fat  people,  obesity  is  not  a  necessary  factor 
in  its  production,  as  it  also  occurs  inpatients  who  have  lost  a  good 
deal  of  weight. 

Symptoms  and  Diagnosis. — The  extremes  of  opinion  in  respect 
to  the  diagnosis  of  chronic  interstitial  pancreatitis  are  represented 
by  the  pessimism  of  Opie  and  the  optimism  of  Robson  and  Cam- 
midge.  The  former  says  that  "chronic  pancreatitis  is  rarely 
accompanied  by  such  definite  symptoms  that  its  recognition  is 
possible  during  life"  (page  243),  while  the  latter  hold  that  "from 
the  information  obtained  from  a  careful  examination  of  the  patient, 
a  knowledge  of  the  history  of  the  case,  and  the  results  of  a  chemical 
and  microscopical  examination  of  the  excreta,  a  correct  opinion 
may  be  formed  in  a  large  majority  of  instances."  Our  feeling 
in  this  matter  is  midway  between  the  two  extremes.  The  diag- 
nosis has  been  made  often  enough  to  demonstrate  that  it  is  not 
too  difficult  to  attempt;  but  it  is  equally  true  that  our  piesent 
criteria  are  too  uncertain  and  inconstant  to  warrant  a  claim 
for  great  accuracy.  There  are  no  pathognomonic  symptoms. 
Chronic  pancreatitis  is  so  often  associated  with  disease  of  sur- 
rounding organs  that  it  is  difficult  to  separate  the  symptoms  due 
to  the  accompanying  disease  and  those  due  to  the  pancreatitis. 
Of  course  disease  of    the    bile-ducts,  particularly   the  common 
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duct,  suggests  the  probable  presence  of  pancreatic  disease,  al- 
though the  symptoms  referable  to  each  condition  cannot  be 
differentiated. 

The  factors  to  be  considered  in  making  a  diagnosis  are: 

1.  The  clinical  history. 

2.  The  physical  examination. 

3.  Special  tests  designed  to  show  disturbance  of  pancreatic 
function. 

The  following  symptoms  are  those  obtained  in  the  analysis  of  a 
series  of  thirty-eight  cases  of  chronic  pancreatitis  (under  the 
senior  author's  care)  in  which  there  were  no  gall-stones  present 
at  the  time  of  operation.  As  twelve  of  these  patients  had  demon- 
strable changes  in  the  gall-bladder,  there  may  be  a  certain  admix- 
ture of  symptoms  referable  to  involvement  of  the  bile-passages. 

Another  point  to  be  remembered  is  that  these  thirty-eight 
cases  represent  patients  that  underwent  operation,  consequently 
one  would  expect  symptoms  to  be  more  marked  than  in  a  series  of 
cases  studied  post-mortem.  This  point  may  serve  as  a  possible 
explanation  of  the  extremely  divergent  \dews  on  the  possibiKty 
of  diagnosis,  the  pathologist's  view  being  advanced  by  Opie  and 
the  surgeon's  by  Robson. 

Previous  History. — Particular  attention  should  be  paid  to  a 
history  of  pre\dous  gastro-intestinal  trouble  or  habits  of  eating 
and  drinking  likely  to  cause  it;  also  to  the  occurrence  of  any  of 
the  infectious  diseases  habitually  followed  by  cholelithiasis.  If 
disease  ot  the  bile-ducts  and  gall-bladder  has  preceded  the  pancre- 
atic inflammation,  the  early  history  presents  the  symptoms  of  that 
disorder,  with  perhaps  frank  attacks  of  biliary  coHc. 

The  relation  of  age  and  sex  to  chronic  pancreatitis  has  been 
discussed  (page  323). 

Symptoms. — The  onset  of  symptoms  was  sudden  in  twenty- 
five  cases  and  gradual  in  thirteen;  but  these  figures  refer  especially 
to  exacerbations,  premonitory  symptoms  being  present  in  the 
majority  of  instances. 

The  symptoms  usually  associated  with  chronic  pancreatitis 
are  pain,  nausea  and  vomiting,  icterus,  fever  and  loss  of  weight. 
These  are  common  to  various  upper  abdominal  diseases  and  do 
not  of  themselves,  even  when  all  are  present,  constitute  a  charac- 
teristic symptom-complex.     ]\Iayo  Robson  and  Cammidge  attach 
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importance  to  symptoms  only  when  they  are  accompanied  by 
diagnostic  changes  in  the  urine  and  faeces,  as  demonstrated  by 
chemical  analysis.  It  is  on  these  examinations  more  particularly 
than  on  the  history  and  physical  examination  that  they  base 
their  claim  for  the  possibility  of  accurate  diagnosis. 

Pain  is  a  leading  and  most  constant  symptom.  It  was  present 
in  all  but  three  of  our  cases.  This,  of  course,  represents  opera- 
tive practice.  The  general  practitioner  must  see  many  patients 
in  whom  pain  is  absent  or  so  slight  as  to  be  negligible. 

The  character  of  the  pain  is  not  constant.  It  varies  from  a 
duU  ache  with  a  sense  of  fullness  or  oppression  in  the  epigastrium 
to  sharp  lancinating  pain  like  gall-stone  cclic.  In  our  series  it 
was  severe  in  twelve  cases,  moderate  in  twenty-one,  absent  in 
three  and  not  mentioned  in  two  histoiies.  Eleven  patients  had 
distinct  attacks  of  colic  and  in  the  majority  of  these  the  gall-bladder 
was  diseased.  In  one  instance  several  stones  were  passed  before 
operation  although  no  stones  were  found  when  the  abdomen  was 
opened.  It  is  probable  therefore  that  colicky  pain  seldom  occurs 
in  chronic  pancreatitis  unless  the  bile-passages  are  involved.  Colic 
from  the  passage  of  pancreatic  calculi  is  indistinguishable  in 
character  from  biliary  colic,  but  the  pain  of  chronic  pancre- 
atitis is  the  result  of  inflammatory  changes  and  is  not  a  colic.  Yet 
Archibald,  having  observed  on  several  occasions  attacks  of  colic 
in  patients  in  whom  at  operation  no  biliary  lesions  were  demon- 
strable, suggests  that  these  colicky  pains  may  have  been  caused 
by  retrojection  of  bile  into  the  pancreatic  duct,  his  idea  being  that 
during  the  long  periods  of  fasting  which  patients  with  chronic 
pancreatitis  undergo,  the  back  pressure  of  bile  is  so  augmented 
as  to  cause  it  to  enter  the  pancreatic  duct,  though  it  is  insufficient 
to  force  the  sphincter  of  Oddi,  except  when  this  may  become  re- 
laxed by  physiological  stimulation  when  chyme  enters  the  duo- 
denum (Vol.  I,  page  39).  Archibald  adds  that  the  condition  of 
fasting  referred  to  above,  as  being  likely  to  leave  the  sphincter 
closed,  is  especially  frequent  in  chronic  alcoholics,  among  whom 
this  form  of  pancreatitis  is  so  frequent. 

According  to  Sailer  the  administration  of  a  large  amount  of 
glucose  to  test  the  assimilation  limit  is  particularly  distressing 
to  patients  with  chronic  pancreatitis. 

Michel  quotes  Desjardins,  Vautrin  and  Dieulafoy  as  stating 
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that  insidiousness  is  the  dominant  characteristic  of  the  pain  of 
chronic  pancreatitis. 

The  site  of  pain  varies  as  does  the  character.  It  was  in  the 
epigastrium  in  seventeen  cases  in  our  series,  beneath  the  right 
costal  margin  in  fifteen  cases,  beneath  the  left  costal  margin 
in  one  case,  and  in  the  lumbar  region  in  two  cases. 

Radiation  from  the  original  site  to  the  epigastrium  occurred 
in  five  cases,  to  the  back  in  nine  cases,  to  the  right  costal  margin  in 
eight  cases,  to  the  left  costal  margin  in  one  case^  to  the  right 
shoulder  in  nine  cases  and  to  the  left  shoulder  in  two  cases.  Mayo 
Robson  says  that  the  attacks  of  pain  have  been  mistaken  for  those 
of  angina  pectoris. 

No  definite  relation  to  eating,  drinking,  or  any  particular 
food  could  be  determined,  a  point  of  possible  value  in  the  differen- 
tial diagnosis  from  gall-stone  disease,  gastric  or  duodenal  ulcer. 

From  these  figures  it  is  evident  that  the  pain  occurring  in  the 
course  of  chronic  pancreatitis  is  not  constant  in  character,  posi- 
tion or  radiation,  nor  distinctive  enough  in  any  way  to  differen- 
tiate it  from  the  pain  of  other  abdominal  diseases. 

Nausea  aitd  Vomiting. — Twenty-one  patients  gave  a  history  of 
vomiting  at  some  period  of  the  disease  and  ten  more  were  nause- 
ated but  did  not  vomit.  In  four  of  Opie's  cases,  vomiting  was  so 
persistent  and  prolonged  that  the  gastro-duodenitis  causing  it  was 
considered  the  starting-point  of  an  ascending  infection  of  the  pan- 
creatic duct  resulting  in  chronic  interlobular  pancreatitis.  In 
none  of  our  cases  was  the  vomiting  persistent,  but  the  frequency 
with  which  it  occurred  indicates  its  importance  as  a  symptom  in 
the  advanced  type  of  the  disease.  The  character  of  the  vomiting 
is  not  distinctive,  the  vomitus  consisting  of  stomach  contents, 
bile  and  mucus. 

Eructations  of  gas  are  common  in  this  as  in  other  diseases  of 
the  upper  abdomen.  They  are  mentioned  as  distressing  in  twelve 
cases. 

Ten  patients  suffered  from  vomiting  before  the  onset  of  pain, 
due  in  all  probabihty  to  associated  conditions  in  the  upper 
abdomen. 

Jaundice. — Eleven  patients  were  jaundiced  on  admission, 
thirteen  gave  a  history  of  previous  attacks,  and  fourteen  never  had 
been  jaundiced. 
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Jaundice  is  not  a  symptom  of  great  value  in  differential  diag- 
nosis because  of  the  various  factors  capable  of  causing  it.  Gall- 
stones or  inflammation  of  the  bile-passages  so  frequently  accom- 
pany pancreatitis  that  this  explanation  of  the  occurrence  of 
jaundice  is  acceptable  in  a  large  proportion  of  cases  and  Opie 
considers  it  adequate  in  practically  every  case.  However,  the 
problem  is  not  so  simple.  A  certain  number  of  cases  of  pan- 
creatitis with  jaundice  occur  without  any  demonstrable  lesions  in 
the  biliary  system.  The  relation  of  the  common  bile-duct  in  its 
lower  third  to  the  head  of  the  pancreas  offers  a  reasonable  explana- 
tion under  these  circumstances.  In  about  two-thirds  of  instances 
the  lower  end  of  the  common  duct  passes  through  the  substance 
of  the  head  of  the  pancreas.  The  occurrence  of  jaundice  in  these 
cases  is  explained  by  the  mechanical  effect  of  swelling  of  the  gland 
causing  obstruction  to  the  flow  of  bile.  This  factor  also  explains 
the  persistence  of  jaundice  after  the  passage  of  a  stone  from  the 
common  duct.  The  stone  causes  obstruction  and  inflammatory 
changes  resulting  in  jaundice  and  pancreatic  lymphangeitis.  The 
latter  in  its  turn  causes  swelling  of  the  head  of  the  pancreas,  which 
by  pressure  on  the  common  duct  keeps  up  the  obstruction  after 
the  stone  has  been  passed. 

The  fact  that  in  about  one-third  of  instances  the  common  duct 
passes  behind  and  not  through  the  head  of  the  pancreas  explains 
why  in  a  definite  proportion  of  cases  of  well-marked  pancreatitis 
jaundice  does  not  occur. 

The  degree  of  jaundice  varies  from  a  shght  tinge  to  the  "black 
jaundice"  of  the  older  writers,  which  was  supposed  to  be  diag- 
nostic of  malignant  disease.  Various  observers  have  attempted 
to  differentiate  jaundice  caused  by  pancreatitis  from  that  due  to 
other  conditions,  but  without  conspicuous  success.  Yet  it  seems 
to  be  a  fact  that  jaundice  from  pancreatic  obstruction  is  less 
subject  to  variation  than  that  due  to  stone  in  the  common  duct. 
Michel  says  the  characteristics  of  jaundice  in  pancreatitis  are 
variable  intensity  at  the  onset,  then  progressive  deepening  without 
special  pain.  Kehr  says  that  obstruction  from  a  calculus  lodged 
in  the  upper  part  of  the  common  duct  is  accompanied  by  varia- 
tions in  intensity  and  by  intermittence  of  jaundice  because  of  the 
length  and  mobiHty  of  the  common  duct;  but  obstruction  in  the 
lower  part  of  the  common  duct,  particularly  the  ampulla,  causes 
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continuous  jaundice  without  great  remissions.  This  latter  variety, 
therefore,  is  very  difficult  to  distinguish  from  jaundice  due  to  pan- 
creatic disease. 

These  observations  simply  prove  that  jaundice  is  a  symptom 
upon  which  no  great  stress  can  be  laid  in  making  a  differential 
diagnosis  of  upper  abdominal  lesions. 

When  jaundice  is  continuous  and  associated  with  rapid  wasting 
and  loss  of  strength,  the  clinical  picture  is  that  of  carcinoma  of 
the  head  of  the  pancreas.  In  five  of  our  cases  jaundice  was  con- 
tinuous, in  the  others,  intermittent.  Intermittent  jaundice,  pain 
and  fever  may  occur  in  the  course  of  chronic  pancreatitis  and 
simulate  stone  in  the  common  duct  with  Charcot's  hepatic  inter- 
mittent fever. 

The  relation  of  pain  to  jaundice  in  our  cases  was  indefinite. 
Four  times  the  onset  of  jaundice  was  not  accompanied  by  pain. 
Pain  preceding  the  onset  of  jaundice  may  be  due  to  gall-stone  cohc, 
but  as  a  rule  the  pain  is  less  severe  and  not  of  a  colicky  character. 

Loss  of  Weight  and  Strength. — Emaciation  and  loss  of  strength 
are  fairly  constant  accompaniments  of  pancreatitis  and  always 
manifest  themselves  when  the  degree  of  sclerosis  is  sufficient  to  in- 
terfere with  pancreatic  function.  The  obstruction  to  the  excreting 
ducts  diminishes  the  amount  of  secretion  reaching  the  intestine, 
resulting  in  imperfect  digestion  and  mal-assimilation.  Another 
factor  is  restriction  of  diet,  voluntarily  or  by  the  advice  of  a 
physician,  in  the  attempt  to  control  the  symptoms  of  indigestion. 
At  times  impairment  of  appetite  is  responsible  for  decreased  intake 
of  food,  though  loss  of  appetite  is  by  no  means  a  constant  accom- 
paniment of  pancreatitis.  It  was  mentioned  seven  times  in  our 
series.  If  jaundice  is  present  bihary  intoxication  may  be  a  factor 
in  the  production  of  emaciation. 

Loss  of  weight  was  noted  in  twenty-one  cases.  The  state  of 
nutrition  at  the  time  of  operation  was  poor  in  thirteen  cases,  good 
in  ten,  while  six  patients  were  obese;  in  nine  patients  the  state 
of  nutrition  was  not  mentioned.  Loss  of  strength  follows  loss  of 
weight  and  was  complained  of  by  ten  patients. 

Very  rapid  loss  of  weight  may  take  place  in  some  instances, 
particularly  when  jaundice  is  a  marked  feature.  Cachexia  may 
be  more  rapid  and  extreme  than  in  malignant  disease.  Moynihan 
reports  a  case  where  a  patient  lost  26  pounds  in  three  months; 
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Mayo  Robson  reports  patients  losing  42,  55  and  no  pounds; 
Chauffard,  a  patient  losing  77  pounds  in  six  months;  and  Terrier, 
a  patient  losing  16  pounds  in  one  month  and  44  pounds  in  eight 
months. 

These  are,  however,  exceptions,  and  the  usual  case  does  not 
exhibit  such  marked  wasting  until  a  late  stage  of  the  disease. 

Fever. — Fever  is  not  such  a  prominent  symptom  in  the  pro- 
longed course  of  chronic  pancreatitis  as  most  figures  would  seem 
to  indicate.  As  a  rule  the  temperature  is  normal.  Hyperpyrexia 
is  present  only  during  exacerbations.  Of  our  series  five  patients 
gave  a  history  of  chills  and  sweating.  At  the  time  of  operation 
thirteen  patients  had  a  temperature  between  99°  and  100°  F.  In 
four  it  was  between  102°  and  103°  F. 

Bowels. — Constipation  is  the  rule;  nineteen  of  our  patients 
suffered  with  chronic  constipation  and  in  thirteen  constipation 
was  a  feature  of  the  attacks.  In  only  five  was  there  a  history  of 
diarrhoea. 

From  this  it  must  be  seen  that  caution  must  be  used  in  em- 
ploying as  an  aid  to  diagnosis  the  classical  description  of  "frequent 
bulky  motions,  pale  in  color,  offensive,  and  obviously  greasy." 
As  stated  by  Robson  and  Cammidge,  such  stools  are  present  only 
in  advanced  conditions.  The  stools  are  likely  to  be  clay  colored 
even  when  bile  is  present.  If  bile  is  persistently  absent  to  lab- 
oratory tests  the  condition  is  more  apt  to  be  carcinoma  of  the 
pancreas  than  an  inflammatory  affection. 

Diabetes. — Glycosuria  indicates  involvement  of  the  islands  of 
Langerhans  in  the  sclerotic  process.  It  is  a  rare  symptom  in 
interlobular  pancreatitis  and  is  then  a  sign  that  the  destruction 
of  the  parenchyma  has  advanced  to  such  an  extent  that  the  fibrous 
tissue  has  either  encroached  directly  on  the  islands  of  Langerhans 
or  has,  by  contraction,  seriously  interfered  with  their  blood  supply. 
Two  cases  of  our  series  showed  glycosuria.  Sugar  may  appear  in 
the  urine  during  an  exacerbation  and  clear  up  on  subsidence  of  the 
inflammation.  This  is  a  threat  of  oncoming  diabetes  and  should 
not  be  overlooked.  Of  equal  significance  is  the  presence  of  aliment- 
ary glycosuria,  tested  by  the  administration  of  sugar.  Drainage  of 
the  infected  biliary  and  pancreatic  ducts  may  cause  disappearance 
of  glycosuria  when  it  is  associated  with  interlobular  pancreatitis 
and  is  of  recent  development. 
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In  interacinar  pancreatitis  the  symptoms  of  true  diabetes 
mellitus  appear  early  in  the  course  of  the  disease.  Recognition 
of  one  of  the  various  diseases  usually  associated  with  pancreatic 
diabetes,  such  as  arterial  sclerosis,  taken  in  conjunction  with  the 
early  appearance  of  sugar  in  the  urine,  usually  enables  a  distinction 
to  be  made  between  this  form  of  pancreatitis  and  that  occurring 
in  the  interlobular  type. 

Physical  Examination. — The  physical  examination  rarely 
affords  much  positive  information.  It  is  of  more  value  in  ex- 
cluding other  conditions. 

Tumor. — During  exacerbations  there  may  be  epigastric  tender- 
ness and  rigidity  which  completely  mask  the  underlying  condition. 
Rigidity  was  absent  in  the  right  hypochondrium  in  nine  cases  and 
over  the  epigastrium  in  three.  There  was  moderate  distention  in 
three  cases.  In  patients  with  thin  abdominal  walls  the  swollen 
head  of  the  pancreas  sometimes  may  be  palpated  between  ex- 
acerbations of  the  disease.  In  three  of  our  cases  there  was  an  in- 
definable mass  to  be  felt.  As  a  rule,  palpation  even  of  a  consider- 
ably enlarged  pancreas  is  impossible,  as  in  most  instances  the  pan- 
creas is  well  covered  by  the  adjacent  organs. 

Korte  examined  thirty  cadavers  with  reference  to  this  point. 
In  twenty  the  pancreas  was  completely  covered,  while  in  ten  there 
was  some  part  covered  with  omentum  only.  In  six  there  was  ptosis 
of  the  colon  with  exposure  of  a  portion  of  the  head  of  the  pancreas 
between  the  liver  and  colon;  in  two  it  was  exposed  in  the  median 
cleft  of  the  hver;  in  the  other  two  there  was  marked  gastroptosis 
and  the  pancreas  could  be  palpated  directly  beneath  the  gastro- 
hepatic  omentum.  In  palpating  through  the  abdominal  wall  these 
sHght  exposures  of  pancreatic  tissue  rarely  are  sufficient  to  give 
definite  results. 

When  a  mass  is  demonstrable  it  may  be  referable  to  an  en- 
larged gall-bladder  or  a  cancer  of  the  head  of  the  pancreas  as  weU 
as  to  chronic  interstitial  pancreatitis.  Even  when  the  abdomen  is 
open  the  differentiation  between  carcinoma  and  chronic  pancre- 
atitis may  be  exceedingly  difficult. 

Enlargement  of  the  gall-bladder  has  been  observed  in  a  number 
of  cases,  but  in  our  cases  it  was  not  detected  prior  to  the  operation. 
The  Hver  was  noted  as  enlarged  nine  times. 

Tenderness. — As  most  of  our  patients  were  operated  on  during 
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or  just  after  some  exacerbation  of  S}iiiptonis  there  was  a  degree  of 
tenderness  present  in  most  of  them.  In  eight  no  tenderness  was 
elicited.  In  the  remainder  tenderness  was  found  below  the  right 
costal  margin  in  twenty;  beneath  the  left  in  three;  in  the  mid- 
epigastrium  in  eleven;  over  ISIayo  Robson's  point^  in  three;  and 
in  one  severe  case  it  was  general.  Rigidity  was  obser\-ed  in  the 
right  h^-pochondrium  in  nine  cases  and  over  the  epigastrium  in 
three.     There  was  moderate  distention  in  six  cases. 

There  is  then  no  constant 
point  or  area  to  which  tender- 
ness is  hmited  in  cases  of 
chronic  pancreatitis,  although 
various  authors  have  described 
them.  Desjardins  describes  a 
point  5-6  cm.  above  the  um- 
bihcus  on  a  line  drawn  between 
it  and  the  gall-bladder  area,  as 
the  point  on  the  abdomen  rep- 
resenting the  position  where 
the  duct  of  Wirsung  enters  the 
duodenum.  Chauttard  and 
Rivet,  instead  of  describing  a 
fixed  point,  name  the  area 
corresponding  to  the  head  of 
the  pancreas  the  pancreatico- 
hepatic  area.  This  area  oc- 
cupies the  lower  part  of  an 
angle  of  45  degrees  formed  by 
the  mid-line  and  a  line  dravvTi  up  and  to  the  right  from  the  um- 
bilicus (Fig.  24). 

We  think  no  dependence  can  be  placed  on  these  or  similar 
points  and  areas  of  tenderness  in  differentiating  conditions  of  the 
upper  abdomen. 

Blood  Exaynination. — The  blood  frequently  shows  secondary 
ansmia  which  seldom  is  grave,  but  may  become  so  if  surgical  in- 
tervention is  delayed  too  long.  In  about  one-haK  of  our  cases 
the  hgemoglobin  was  below  So  per  cent.,  and  the  erythrocytes 
below  4,000.000.     A  moderate  leukocytosis  was  present  during  a 

^  This  is  a  point  ■"  just  above  and  to  the  right  of  the  umbilicus."" 


Fig.  24. — The    •"Paxcreatic  Poixt" 
or  Desj-^eden'S  axd  the  "' Paxcreatico- 

HEPATIC      AbEA      "of      CHAtTFASD      AXD 
Rn'ET. 
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few  of  the  more  acute  exacerbations.      Generally  the  numerical 
ratio  of  the  leukocytes  was  unaltered. 

Special  Tests  to  Show  Disturbances  of  Pancreatic  Function. — 
The  number  and  variety  of  laboratory  aids  to  diagnosis  show  that 
none  of  them  is  infalUble.  The  most  important  have  been  dis- 
cussed at  page  274. 

Examination  of  Faeces. — The  results  of  examinations  of  the 
faeces  in  our  cases  have  convinced  us  that  functional  tests  of  pan- 
creatic activity  have  not  yet  reached  a  stage  which  warrants 
much  dependence  upon  them. 

In  ten  of  our  cases  the  stools  were  clay  colored.  It  is  well 
known  that  this  character  does  not  depend  so  much  upon  the  ab- 
sence of  bile  as  on  the  presence  of  fatty  acids  or  oi  fat  itself.  The 
tests  for  stercobilin  were  positive  in  all  of  these  instances,  show- 
ing that  bile  was  entering  the  intestinal  tract.  This  is  important 
and  leads  to  the  deduction  that,  since  the  Hver  is  functionating, 
the  failure  to  digest  fats  is  due  (gastric  and  intestinal  disease 
having  been  excluded)  to  deficiency  of  the  pancreas.  An  excess 
of  fat  so  marked  as  to  be  visible  to  the  naked  eye  was  present  in 
six  cases,  and  an  excess  of  fat  was  found  on  examination  of  the 
fasces  in  five  cases.  It  remains  to  be  seen  whether  the  quantita- 
tive relations  of  the  fat  and  its  derivatives  in  the  faeces  will  be  of 
any  great  assistance.  "In  interpreting  the  results  of  an  analysis 
of  the  faeces  for  fats  one  must  take  into  account  the  other  indica- 
tions given  by  the  clinical  symptoms  and  an  analysis  of  the  urine 
and  faeces"  (Cammidge). 

The  determination  of  proteid  digestion  seems  to  be  even  less 
helpful.  In  very  advanced  cases  undigested  muscle-fibres  may 
be  found  in  the  faeces,  sometimes  by  the  naked  eye,  but  more 
often  only  by  microscopic  examination.  Fitz  says  this  occurs 
"only  when  there  is  extreme  diminution  of  the  pancreatic  juice, 
and  is  significant  only  when  gastric  digestion  is  normal,  when  the 
diet  contains  no  excess  of  meat,  and  when  there  is  no  diarrhoea" 
(Opie).  _       ^  ^ 

The  determination  of  the  activity  of  carbohydrate  digestion  is 
said  to  give  valuable  aid  in  arriving  at  a  diagnosis  of  pancreatic 
disease.  If  by  Miiller's  test  no  proteolytic  enzyme  is  demon- 
strable in  the  faeces  Schlecht  considers  it  an  indication  that  pan- 
creatic juice  is  not  reaching  the  intestine.     Gross  and  Heiberg 
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use  an  alkaline  solution  of  casein  instead  of  the  blood  serum  used 
in  Miiller's  test.  The  amount  of  digestion  is  measured  by  pre- 
cipitating the  undigested  casein  with  dilute  acetic  acid.  This  is 
a  long  and  rather  difficult  test  as  it  requires  a  clear  filtrate  of  the 
faeces  free  from  bacterial  growth. 

Lynch,  FedeH  and  Romanelli  have  also  devised  tests  to  deter- 
mine the  activity  of  carbohydrate  digestion  (page  277). 

"These  tests  are  of  considerable  value  in  showing  serious  inter- 
ference with  the  digestive  functions  of  the  pancreas  such  as  is 
met  with  in  advanced  cirrhosis  of  the  gland  and  in  cancer,  but 
they  do  not  distinguish  the  early  stages  of  chronic  pancreatitis 
which  are  most  amenable  to  treatment"  (Cammidge). 

The  reaction  of  the  faces  in  pancreatic  disease  may  be  mark- 
edly acid;  normally  there  is  an  amphoteric  reaction. 

Examination  of  the  Urine. — It  is  advisable  to  collect  a  twenty- 
four-hour  specimen.  Cammidge  recommends  a  simple  mixed  diet 
for  two  or  three  days  beforehand,  rather  than  any  special  test 
diet,  as  the  idea  is  to  measure  the  capacity  for  digesting  normal 
food.  Routine  examination  includes  tests  for  the  following: 
''Albumen,  sugar,  urobihn,  acetone,  diacetic  acid,  the  amount  of 
ammonia  nitrogen,  the  results  of  the  pancreatic  reaction,  and  the 
presence  of  calcium  oxalate  crystals  microscopically"  (Cammidge). 

The  amounts  of  urobilin,  acetone,  di-acetic  acid  and  ammonia 
nitrogen  are  so  variable  and  their  significance  so  uncertain,  that 
they  have  comparatively  Httle  value  in  diagnosis. 

The  ^'' pancreatic^''  or  Cammidge  Reaction  (page  278). — As  is 
well  known  this  reaction  consists  in  the  demonstration  in  the 
urine,  when  treated  by  a  rather  complex  chemical  procedure,  of 
certain  crystals  of  a  definite  morphology  and  certain  solubility 
characteristics,  but  of  unknown  composition,  although  it  is 
thought  to  be  a  derivative  of  pentose,  probably  an  osozone. 

Opinions  differ  as  to  the  value  of  the  Cammidge  reaction. 
Cammidge's  own  claim  (1912)  for  the  improved  or  "C"  reaction 
is  that,  "a  positive  result,  although  not  by  itself  sufficient  to 
make  a  diagnosis  of  pancreatitis  certain,  is  suggestive  of  active 
degenerative  changes  of  an  inflammatory  character  in  the  pancreas. 
A  negative  reaction  is  against  there  being  any  active  pancreatitis, 
but  does  not  exclude  cirrhosis  of  the  gland,  the  result  of  past  in- 
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flammation,  or  malignant  disease  of  the  pancreas  with  which  a 
negative  result  is  obtained  in  two-thirds  of  the  cases." 

The  results  in  our  own  cases  justify  the  statement  that,  while 
the  reaction  may  be  a  valuable  confirmatory  sign  of  chronic  or 
acute  pancreatitis,  it  is  neither  pathognomonic  nor  specific.  Its 
absence  by  no  means  denotes  the  absence  of  pancreatic  in- 
volvement. 

Of  five  cases  of  acute  or  subacute  pancreatitis  the  Cammidge 
reaction  was  positive  in  three. 

Of  six  cases  of  chronic  pancreatitis  without  biliary  involve- 
ment it  was  positive  in  one. 

Of  twenty-one  cases  of  chionic  pancreatitis  with  biliary  in- 
volvement but  no  stones,  it  was  positive  in  five. 

Of  twenty-seven  cases  of  chronic  pancreatitis  with  gall-stones, 
it  was  positive  in  seven. 

This  gives  27  per  cent,  of  positive  reactions  in  fifty-nine  cases. 

Of  sixty  cases  in  which  the  pancreas  appeared  to  be  normal  to 
direct  palpation  at  the  time  of  operation,  ten  (16  per  cent.)  showed 
a  positive  reaction.  These  result,  and  those  previously  alluded 
to  (page  279)  do  not  indicate  that  the  reaction  is  as  trustworthy 
as  it  was  hoped  it  would  be. 

In  the  last  few  years  a  great  deal  has  been  written  about  the 
Cammidge  reaction.  Opinions  differ  as  to  its  value.  Some  con- 
sider it  valueless  as  an  aid  to  diagnosis,  others  consider  it  more 
or  less  useful  and  still  others  apparently  depend  on  the  results 
of  the  "pancreatic"  reaction  more  than  on  any  other  factor.  Re- 
membering that  the  degree  of  favor  in  which  the  reaction  is  held 
varies,  a  practical  division  of  observers  may  be  made  into  two 
groups,  those  who  favor  its  value  in  diagnosis  and  those  who  do 
not.  The  first  group  includes  Barker,  Bernouilli,  Desjardins, 
Erdmann,  Goodman,  Hagen,  Kehr,  Krietnitz,  Kinnicut,  Labbe, 
Moynihan,  Ochsner,  Pilcher,  Mayo  Robson,  Schwarz,  Speese, 
Taft,  Taylor,  Vautrin  and  Watson.  The  second  group  is  much 
smaller  and  includes  Carnot,  Cartier,  Chauffard,  Dreesmann, 
Korte,  Lepine,  Quenu,  Seidel,  Villard  and  Wilson.  Reference  to 
these  reports  will  show  the  grounds  on  which  the  authors  base 
their  opinions.     (See  Table  of  References,  page  345.) 

The  presence  of  steapsin  {lipase)  in  the  urine  was  noted  by 
Opie  and  by  Hewlett  in  some  cases  of  pancreatic  disease.     Accord- 
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ing  to  Archibald  the  test  is  made  by  adding  to  a  sample  of  the 
urine  to  be  examined  a  definite  amount  of  fatty  substance  which 
the  ferment,  if  present,  can  split.  Butyric  ether  is  used,  its 
cleavage  yielding  free  butyric  acid.  A  control  expeiiment  is 
made  using  some  of  the  same  urine,  which  for  the  control  test 
has  been  boiled  so  as  to  destroy  the  ferment.  If  on  titration  a 
greater  amount  of  acid  is  found  in  the  test  urine  than  in  the  con- 
trol, it  is  evident  that  the  fat-splitting  ferment  is  present.  As 
Archibald  points  out,  a  large  margin  of  error  must  be  allowed 
for,  in  making  this  test,  which  he  considers  of  confirmatory  value 
if  positive,  but  of  no  use  if  negative. 

Glycosuria. — Two  of  our  cases  showed  glycosuria.  This  is  a 
sign  that  appears  late  in  interlobular  pancreatitis  and  is  of  grave 
significance.  Supar  may  appear  in  the  urine  during  exacerbations 
and  disappear  in  the  intervals.  Alimentary  glycosuria  is  another 
important  indication  of  pancreatic  insufficiency  that  should  be 
looked  for. 

Calcium  Oxalate. — The  presence  cf  the  chararterisiic  crystals 
of  calcium  oxalate  is  said  to  be  a  confirmatory  sign  of  pancreatic 
inefficiency. 

Lipuria  and  maltosuria  in  the  urine  are  signs  of  no  par- 
ticular significance.  The  presence  of  diastase  in  the  urine,  in 
pancreatic  lesions,  has  been  referred  to  at  page  280. 

Examination  of  Stomach  Contents.— This  was  made  in  twenty- 
four  of  our  cases.  In  two-thirds  of  these  there  was  diminution  of 
both  free  hydrochloric  acid  and  in  the  total  acids.  In  no  case 
was  there  a  marked  hyperacidity.  The  great  number  of  condi- 
tions associated  with  subacidity  of  the  gastric  contents  deprives 
these  observations  of  any  value.  In  other  respects  gastric  analy- 
sis gave  normal  results. 

Various  methods  of  obtaining  duodenal  contents  have  been  pro- 
posed from  time  to  time,  but  none  of  them  in  our  opinion  has  any 
practical  application. 

Diagnosis. — Undue  prominence  seems  to  be  given  in  the 
symptomatology  of  chronic  pancreatitis  to  the  description  and 
discussion  of  the  various  laboratory  methods  for  determining 
interference  with  the  function  of  the  pancreas.  This  may  be 
taken  as  an  indication  of  the  views  on  diagnosis.  The  confidence 
of  clinicians  in  their  abihty  to  diagnose  this  condition  is  directly 
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expressed  by  their  faith  in  the  accuracy  and  rehability  of  the 
various  tests  for  pancreatic  function,  particularly  the  Cammidge 
reaction,  and,  to  a  less  degree,  the  examination  of  the  faeces. 

From  the  symptoms  and  physical  signs,  localization  of  the 
disease  to  the  pancreatico-hepatic  region  almost  always  can  be 
made,  but  in  the  differentiation  of  chionic  pancieatiti?  form  disease 
of  the  bile-ducts,  or  in  the  diagnosis  of  pancreatitis  accompanying 
or  resulting  from  gall-stone  disease  there  always  is  a  large  amount 
of  doubt,  as  to  the  possibility  of  accurate  localization,  in  the 
minds  of  those  clinicians  whose  experience  with  the  Cammidge 
reaction  has  been  unsatisfactory  and  disappointing. 

The  symptoms  of  chronic  pancreatitis  are,  in  nearly  every  in- 
stance, those  of  an  associated  lesion  or  set  of  lesions.  This  point 
is  well  illustrated  in  the  classification  of  chronic  pancreatitis  by 
Cammidge  into: 

1.  The  Dyspeptic  form. 

2.  The  Cholelithic  form. 

3.  The  Mixed  form:  found  in  carcinoma,  or  in  pancreatitis 
associated  with  circulatory  disturbances. 

4.  The  Diabetic  form — the  last  stage  in  interlobular  pan- 
creatitis. 

Although  most  cases  of  chronic  pancreatitis  or  pancreatic 
lymphangeitis  might  be  classified  according  to  their  symptomat- 
ology into  these  groups,  such  classification  gives  no  clue  to  the  dif- 
ferential diagnosis  in  the  absence  of  faith  in  the  specificity  of  the 
"pancreatic"  reaction.  As  the  classification  indicates,  the  symp- 
toms supposedly  due  to  pancreatitis  may  also  be  caused  by  the 
conditions  giving  their  names  to  the  various  groups. 

When  a  patient  has  developed  diabetes  it  is  almost  certain 
that  there  is  some  pancreatic  lesion  and  it  is  equally  certain  that 
surgery  can  be  of  no  further  benefit.  Fortunately  there  is  never 
any  doubt  of  the  diagnosis. 

There  are  no  pathognomonic  signs  of  chronic  interlobular  pan- 
creatitis, the  suggestive  factor  being  the  association  of  various 
symptoms  and  physical  signs,  which  have  been  sufficiently  dis- 
cussed. We  do  not  consider  the  positive  diagnosis  of  chronic  in- 
terlobular pancreatitis  possible,  as  we  have  never  seen  a  case,  di- 
agnosed clinically  chronic  pancreatitis,  operated  upon  and  demon- 
strated to  have  this  condition  as  the  primary  and  most  important 
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lesion.  It  is  true  that  the  presence  of  pancreatitis  either  alone  or 
in  conjunction  with  other  lesions  may  be  strongly  suspected,  but 
the  diagnosis  cannot  be  made  with  the  same  degree  of  certainty  as 
in  gall-stones,  duodenal  ulcer  or  appendicitis.  In  a  very  few  in- 
stances, none  of  which  have  come  under  our  direct  observation, 
marked  emaciation  showing  some  grave  metabolic  change,  with 
intermittent  constipation  and  diarrhoea,  and  large  stools  with 
much  undigested  fat  have  pointed  quite  directly  to  the  existence 
of  a  pronounced  pancreatic  lesion.  In  the  vast  majority  of  cases, 
however,  these  symptoms  are  not  sufficiently  marked  to  attract 
notice. 

The  differentiation  from  gall-stone  disease  is  then  very  diffi- 
cult if  not  impossible  in  the  greater  number  of  patients.  For- 
tunately treatment  is  the  same  and  the  patient  does  not  suffer  from 
the  surgeon's  inability  to  localize  the  various  lesions  causing  the 
symptoms.  The  presence  of  pancreatitis  may  be  considered 
highly  probable  if  the  patient  has  had  symptoms  referable  to  the 
bile-passages  persisting  over  a  long  period. 

In  cases  of  chronic  jaundice,  the  presence  or  absence  of  ster- 
cobilin  in  the  faeces  may  aid  greatly  in  the  diagnosis.  Even  in 
advanced  cases  of  chronic  pancreatitis  obstruction  of  the  common 
duct  is  rarely  absolute,  consequently  some  bile  escapes  into  the 
intestines.  A  stone  in  the  common  duct,  unless  it  completely 
blocks  the  outlet,  acts  in  a  similar  manner.  On  the  other  hand, 
carcinoma  of  the  head  of  the  pancreas,  as  a  rule,  causes  absolute 
obstruction  and  allows  no  bile  to  escape;  consequently  stercobilin 
is  not  to  be  found  in  the  faeces.  Carcinoma  of  the  bile-ducts,  or 
of  the  gall-bladder  causing  secondary  obstruction  of  the  ducts  may 
cause  the  same  absolute  occlusion  and  prevent  the  escape  of  the  bile. 
The  presence  of  stercobihn  is  of  suggestive  rather  than  of  diagnostic 
importance.  Very  often  after  the  abdomen  is  opened  and  the 
pancreas  examined  directly  by  sight  and  touch,  it  is  impossible  to 
diagnosticate  carcinoma  of  the  head  of  the  pancreas  from  chronic 
interstitial  pancreatitis  localized  to  the  same  region. 

Chronic  cholangeitis  without  gall-stones,  and  chronic  appendi- 
citis of  the  type  manifesting  itself  chiefly  or  solely  by  upper  ab- 
dominal symptoms,  may  also  be  mistaken  occasionally  for  chronic 
pancreatitis. 

Prognosis. — It  does  not  appear  that  the  existence  of  chronic 
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pancreatitis  as  a  complication  of  biliary  tract  disease  materially 
increases  the  immediate  mortahty  of  operative  treatment,  unless 
the  pancreatitis  has  passed  beyond  the  curable  stage.  (See 
Table  at  page  112.)  Nor  does  it  seem  that  the  expectation 
of  life  is  materially  less.  In  other  words,  the  prognosis,  both 
immediate  and  remote,  in  early  cases  of  chronic  pancreatitis  is 
much  the  same  as  in  diseases  of  the  biliary  tract,  and  varies  with 
the  comphcations  present  in  the  gall-bladder  and  bile-ducts. 

Treatment.  Medical  Treatment. — In  mild  cases  where  the  di- 
agnosis is  extremely  uncertain,  medical  treatment  should  be  con- 
tinued if  improvement  occurs.  It  is  not  improbable  that  many 
of  the  so-called  "stomach  complaints,"  catarrh,  etc.,  are  mild  cases 
of  pancreatic  lymphangeitis  that  end  in  recovery.  That  these 
patients  may  be  benefited  by  a  "cure"  at  one  of  the  famous 
springs  is  highly  probable.  But  too  great  delay  in  resort  to  surgical 
measures  is  mistaken  poHcy,  especially  when  the  diagnosis  of  the 
usual  underlying  biliary  complaint  is  certain,  since  chronic  pan- 
creatitis, when  once  it  has  reached  the  stage  of  fibrous  deposit,  is 
incapable  of  being  cured,  although  possibly  the  still  further  prog- 
ress of  the  disease  may  be  arrested  by  timely  operation. 

Surgical  Treatment. — Surgical, treatment  of  chronic  pancreatitis 
aims  at  the  accomplishment  of  three  things: 

1.  Removal  of  the  underlying  cause. 

2.  Prevention  of  further  involvement  of  the  pancreas. 

3.  Cure  of  the  pancreatic  disease  present. 

Removal  of  the  underlying  cause  is  not  always  easy,  as  it  is 
no  easy  matter  to  determine  it  in  all  instances.  When,  however, 
there  is  evidence  of  infection  of  the  bihary  system,  meeting  these 
conditions  is  sufficient  to  do  away  with  the  pancreatic  disease  in  the 
majority  of  instances. 

In  cases  of  bihary  infection,  calculous  or  otherwise,  operative 
treatment  involves  more  or  less  prolonged  drainage  of  the  bihary 
tract,  and  this  furnishes  the  correct  mode  of  meeting  the  pancre- 
atic condition. 

The  easiest  and  most  advantageous  method  of  providing  drain- 
age is  by  cholecystostomy.  If  the  gall-bladder  is  greatly  diseased 
and  full  recovery  doubtful,  cholecystectomy  is  indicated.  Drain- 
age of  the  common  duct  should  then  be  established. 

There  is  no  doubt  that  the  pancreas  may  be  drained  through 
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the  opening  in  the  common  duct.  In  certain  cases  the  discharge  is 
pecuHarly  irritating  to  the  skin,  often  causing  excoriation.  The 
presence  of  pancreatic  ferment  is  demonstrated  by  the  digestion  of 
blood-serum  and  starch  in  alkahne  solution.  This  we  have  done 
to  prove  that  draining  the  common  duct  also  drains  the  pancreas. 
These  findings  were  obtained  in  cases  where  the  patency  of  the  out- 
let of  the  common  duct  was  insured  by  the  passage  of  a  good-sized 
gall-stone  explorer  through  the  ampulla  into  the  duodenum.  When 
the  pancreatic  duct  does  not  open  into  the  sinus  of  Vater,  this 
avenue  for  drainage  of  the  pancreas  is  not  open;  but  the  operation 
is  productive  of  good  in  that  the  primary  focus  of  infection  in  the 
gall-bladder  is  abohshed,  and  the  accompanying  lymphangeitis 
of  the  pancreas  cured. 

At  times  when  the  closure  of  the  common  duct  is  complete  and 
hkely  to  be  lasting,  a  cholecystenterostomy  may  be  best.  Robson 
and  Kehr  are  of  the  opinion  that  drainage  by  cholecystenterostomy 
will  cure  97  per  cent,  of  cases  of  chronic  pancreatitis.  Much  as  we 
dislike  to  disagree  with  such  eminent  authorities,  we  are  still  par- 
tial to  external  drainage.  As  a  general  rule  this  permits  subsi- 
dence of  the  swelHng  of  the  pancreas  and  a  re-estabUshment  of  the 
functions  of  the  ducts.  This  drainage  should  be  maintained  from 
Jour  to  eight  weeks  at  the  very  least,  or  until  the  bile  becomes  sterile. 
Often  it  is  difficult  to  keep  the  fistula  from  closing  too  soon,  but 
in  cases  of  marked  pancreatic  disease  the  sinus  may  continue 
to  discharge  bile  for  months.  This  should  not  discourage  either 
the  patient  or  the  surgeon,  provided  the  presence  of  bile  in  the 
faeces,  even  in  slight  amount,  can  be  ascertained.  Vautrin  had 
to  wait  nine  months  in  one  case  for  the  choledochus  to  become 
permanently  patent  and  for  the  bihary  fistula  to  close;  Kehr, 
Korte  and  others  have  had  to  wait  three  or  four  months  for  the 
sinus  to  close.  The  prolonged  drainage  is  beneficial;  many  pa- 
tients have  had  recurrence  of  symptoms  when  the  sinus  closed 
and  it  ha?  had  to  be  reopened.  It  is  our  practice  in  cases  of  chronic 
pancreatitis,  always  to  pass  a  sound  through  the  common  duct 
into  the  duodenum,  to  make  certain  that  the  passage  is  permeable. 
Only  when  at  operation  the  obstruction  of  the  common  duct  is 
very  marked,  and  the  head  of  the  pancreas  very  hard,  do  we  think 
it  proper  to  resort  to  cholecystenterostomy  even  as  a  secondary 
operation.     Just  how  long  the  cholecysto-intestinal  anastomosis 
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remains  patulous  is  a  question,  for  in  many  cases  reoperation  has 
demonstrated  that  the  opening  has  closed.  Cholecysto-duoden- 
ostomy  is  an  operation  having  a  higher  mortality  than  cholecyst- 
ostomy,  which  fact  should  be  borne  in  mind  when  deciding  the 
operation  to  be  adopted  in  the  individual  case. 

The  problem  of  the  treatment  of  pancreatitis  when  the  gall- 
bladder seems  to  be  practically  normal  is  a  more  difficult  one.  In 
many  of  these  cases  close  observation  shows  that  the  gall-bladder 
exhibits  some  interstitial  thickening  and  possibly  opacity  of  the 
serous  coat.  Such  gall-bladders  frequently  contain  thick  tarry 
looking  bile,  many  times  containing  micro-organisms,  perhaps 
anaerobic.  These  are  probably  cases  of  mild  hepatic  infection, 
with  inconspicuous  involvement  of  the  gall-bladder.  Drainage  is 
as  efficacious  in  these  as  in  cases  which  show  more  advanced 
pathological  changes.  In  some  of  these  cases  the  origin  of  the 
trouble  is  in  pyloric  disease,  and  the  separation  of  pyloric  ad- 
hesions, gastro-enterostomy,  or  other  operation  may  be  indicated. 
When  no  other  lesion  can  be  discovered  Vautrin  advocates  attack- 
ing the  pancreas  directly,  especially  urging  drainage  of  the  retropan- 
creatic  tissues  after  exposing  this  region  by  mobihzation  of  the  duo- 
denum (Fig.  25).  In  one  case  he  used  the  thermo-cautery  to 
liberate  the  common  duct  from  its  position  within  the  dense 
pancreatic   head. 

The  means  employed  to  remove  the  underlying  cause  of  pan- 
creatitis are  also  best  adapted  to  prevent  extension  of  the  process 
and  to  cause  a  restitution  to  normal,  so  far  as  this  is  possible, 
of  pathological  lesions  already  present.  In  pancreatic  lym- 
phangeitis,  proper  drainage  reduces  to  a  minimum  the  probability 
of  an  interstitial  fibrotic  change  being  superimposed  upon  it. 

As  we  have  already  indicated,  we  think  cholecysto-duodenos- 
tomy  rarely  or  never  is  indicated  for  the  treatment  of  chronic 
pancreatitis.  If  the  common  duct  is  patulous,  it  is  extremely 
improbable,  as  indicated  by  Archibald's  experiments,  that  this 
operation  diverts  the  bile  from  its  natural  channel;  and  it  is  our 
belief  that  it  should  never  be  employed  as  a  primary  operation.  In 
those  very  rare  cases  of  chronic  pancreatitis  where  a  biliary  sinus 
persists  indefinitely  after  drainage  of  the  gall-bladder,  this  opera- 
tion may  be  employed  with  propriety,  and  in  most  cases  with  com- 
plete relief  of  symptoms.  But  the  danger  of  an  ascending  cholange- 
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itis  always  exists,  and  the  operation  should  not  be  adopted  without 
mature  consideration.  If  the  gall-bladder  has  been  inadvisedly 
removed  at  a  previous  operation,  one  of  the  other  methods  of 
restoring  the  continuity  of  the  bile-passages  must  be  employed 
(page  124). 


Fig. 


-Exposure  of  the  He.\d  of  the  Panxreas  axd  Coiimox  Bile-duct  after 

MOBILIZATIOX  OF  THE  DUODEXUM.      {After  Giiibe.) 


The  whole  question  of  treatment  for  chronic  pancreatitis  re- 
solves itself  into  an  earnest  endeavor  promptly  to  treat  upper 
abdominal  disease  by  appropriate  surgical  means  when  medica- 
tion has  been  ineffectual  or  when  the  symptoms  closely  point  to 
a  pathological  condition  not  amenable  to  the  ordinary  therapeutic 
measures. 
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Pancreatic  Calculi. 

In  contradistinction  to  gall-stones,  pancreatic  calculi  are  of 
very  infrequent  occurrence.  Johnston  collected  thirty-five  cases 
in  1883,  and  by  1904  Lazarus  found  only  a  total  of  fifty-seven 
cases  on  record.  Little  that  is  definite  is  known  of  the  factors 
which  cause  their  formation.  This  aspect  of  the  question,  as 
well  as  certain  aspects  of  the  clinical  pathology  of  the  subject, 
have  been  discussed  at  page  268. 

Symptoms.-^As  is  the  case  with  all  other  chronic  diseases  of 
the  upper  abdomen,  pancreatic  calcuh  may  exist  for  years  without 
causing  any  definite  symptoms  or  physical  signs.  Cases  have 
been  reported  frequently  where  stones  previously  unsuspected 
have  been  found  at  autopsy.  There  is  nothing  distinctive  in  the 
group  of  symptoms  usually  associated  with  pancreatic  calcuh — 
pain,  nausea  and  vomiting,  jaundice,  glycosuria,  steatorrhoea,  azo- 
torrhcea  and  digestive  disturbances. 

Pain. — This  varies  in  severity  from  an  indefinite  dull  ache 
or  sense  of  pressure,  to  attacks  of  acute  colic  scarcely  to 
be  distinguished  from  biliary  colic.  And  just  as  "biliary 
colic"  may  be  caused  by  violent  peristaltic  contractions  of 
the  gall-bladder  and  ducts,  in  the  absence  of  all  calculi;  so  it 
is  probable  that  "pancreatic  colic"  does  not  always  depend 
on  the  presence  of  calculi  in  the  pancreatic  ducts.  In  many 
cases    of    acute   pancreatitis    there    is    a    history    of    previous 
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attacks  of  epigastric  pain,  which  may  have  been  due  to  small 
hemorrhages  or  possibly  to  violent  peristaltic  contraction  of 
the  pancreas.  In  situation  and  radiation  the  pains  usually 
are  indistinguishable  from  those  accompanying  biliary  colic, 
as  is  evidenced  by  the  fact  that  pancreatic  calculi  have  been 
so  frequently  diagnosed  "gall-stones."  The  persistence  of  colic, 
after  an  operation  for  gall-stones,  may  be  due  to  calculi  in  the 
pancreas  (cases  of  Korte  and  Kiimmell).  This,  however,  is  a 
very  rare  event.  The  pain  is  said  to  be  more  severe  in  the  left 
epigastrium  and  to  radiate  to  the  left  scapular  region  instead  of  the 
right;  but  in  other  cases  the  pain  starts  in  the  back  and  radiates 
around  the  side  or  straight  through  the  body  (Kinnicutt) .  Nau- 
sea and  I'omiting  are  constant  accompaniments  of  the  severe 
attacks  of  pain,  as  is  the  case  in  biliary  colic.  Rigors  and  collapse 
may  also  occur.  Subsequent  to  these  attacks  of  pain,  calculi 
or  fragments  of  calculi  may  be  recovered  from  the  faeces.  Analysis 
of  these  stones  shows  the  usual  composition  of  pancreatic  cal- 
culi; as  noted  at  page  269,  they  consist  largely  of  calcium  car- 
bonate and  phosphate.  A  stone  that  has  been  lodged  long  in 
the  ampulla  of  Abater  may  become  coated  with  bile-salts  and 
biliary  coloring  matter  until  it  resembles  a  gall-stone,  but  the 
nucleus  of  the  stone  presents  the  characteristic  composition. 
Such  a  stone  may  set  up  jaundice  from  obstruction  of  the  com- 
mon duct.  This  is  not  an  uncommon  symptom  in  connection 
with  pancreatic  hthiasis.  It  has  the  usual  characteristics  of 
obstructive  jaundice.  If  the  stone  is  passed  jaundice  is  tem- 
porary, but  if  the  stone  lodges  the  jaundice  remains  and  prob- 
ably increases.  Jaundice  may  be  due  not  to  blocking  of  the 
duct  by  a  stone  in  the  ampulla  of  Vater,  but  to  an  associated 
cholelithiasis  or  bile-duct  infection,  or  to  obstruction  from  pres- 
sure by  the  head  of  the  pancreas,  since  in  association  with  pan- 
creatic Hthiasis  there  always  is  a  certain  amount  of  pancreatitis. 
Occasionally  this  is  of  extreme  degree;  then  there  may  be  symp- 
toms referable  to  the  gastro-intestinal  tract  resulting  from  pan- 
creatic indigestion,  "^^dth  steatorrhcea  and  azotorrhoea  and  other 
characteristic  changes  found  in  association  v^dth  chronic  inter- 
stitial pancreatitis. 

Intermittent  or  permanent  glycosuria  occurs  in  about  half  of 
the  cases,  and  is  to  be  attributed  to  involvement  of  the  islands 


348  Surgery  of  the  Pancreas 

of  Langerhans  in  the  sclerotic  process.  Ahmentary  glycosuria 
may  be  present  occasionally.  Flatulence,  indigestion,  loss  of 
weight,  etc.,  are  to  be  referred  to  the  accompanying  pancreatitis 
rather  than  to  the  calculus. 

Robson  and  Cammidge  call  attention  to  the  fact  that  calcium 
oxalate  crystals  are  present  in  the  urine  in  over  40  per  cent, 
of  cases  without  jaundice,  but  in  only  6  per  cent,  of  jaundiced 
cases. 

The  most  important  characteristic  about  pancreatic  calculus 
is  that  it  is  composed  of  material  impenetrable  to  the  X-rays  and 
therefore  can  be  demonstrated  on  an  X-ray  plate.  If  shadows  are 
found  by  the  X-ray,  or  if  a  stone  is  passed  having  the  character- 
istics of  pancreatic  calculus,  the  diagnosis  is  simple.  In  other 
cases  it  is  tentative  and  can  be  cleared  up  only  by  operation. 

Diagnosis. — Diagnosis  depends  on  X-ray  examination.  Gall- 
stones are  not  shown  in  a  skiagram.  The  composition  of  pan- 
creatic stones,  if  any  are  passed,  is  diagnostic,  as  they  are  composed 
of  calcium  salts  without  cholesterin  or  bihary  coloring  matter. 
Other  than  these  two  signs  there  is  no  method  of  arriving  at  a 
definite  diagnosis.  Lichtheim,  in  1894,  made  a  diagnosis  of  pan- 
creatic calcuH  in  a  patient  who  suffered  from  epigastric  colics, 
and  later  developed  diabetes  and  characteristic  diarrhoea;  and 
autopsy  confirmed  the  diagnosis.  Pepper,  as  long  ago  as  1882, 
made  the  diagnosis  of  pancreatic  calculus  in  a  patient  under  his 
care,  but  this  was  not  confirmed  by  the  passage  of  calculi,  nor  did 
the  patient  come  to  autopsy.  Kinnicutt  collected  seven  cases 
in  which  the  diagnosis  was  made  during  life,  and  Cipriani  has 
reported  another  case  apparently  overlooked  by  Kinnicutt. 

Treatment. — Operation  was  suggested  by  Korte  in  1898;  it 
is  the  only  rational  method  of  treatment.  The  stone  cannot  be 
absorbed  and  while  one  may  be  passed  occasionally,  usually  there 
are  more  left.  As  the  condition  is  so  often  associated  with  chronic 
pancreatitis  the  latter  also  cahs  for  operation,  at  which  time  the 
stone  can  be  removed.  Very  often  operation  is  undertaken 
because  of  a  mistaken  diagnosis  of  choleHthiasis  or  cholecystitis. 

The  treatment  of  cohc  is  symptomatic  as  in  gall-stones. 

The  operation  consists  in  cutting  down  through  the  substance 
of  the  gland  and  removing  the  stone  wherever  it  may  be.  In 
operation  on  the  head  of  the  pancreas  it  may  be  necessary  to 
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mobilize  the  duodenum  to  gain  access  to  the  affected  area.  In 
some  cases  the  calculus  or  calculi  may  be  exposed  just  to  the  left 
of  the  descending  portion  of  the  duodenum.  If  the  stones  are  in 
the  body  or  toward  the  tail  of  the  pancreas,  they  are  exposed  best 
by  division  of  the  gastro-colic  omentum.  Cut  surfaces  of  the 
pancreas  unite  after  suture  despite  the  presence  of  pancreatic 
juice  on  the  surfaces  of  the  wound;  but  in  every  case  effi- 
cient drainage  must  be  provided  down  to  the  site  of  the  sutured 


area. 


Fig.  26. — Pancreatostomy.     {Link.) 


Link  has  collected  six  operations  for  stone  in  the  pancreas. 
In  his  own  patient,  constituting  the  seventh  operation  on  record, 
he  performed  a  formal  pancreatostomy.  Finding  the  pancreas 
even  up  to  its  tail  filled  with  innumerable  small  stones,  making 
it  feel  like  a  bag  of  fine  sand,  he  exposed  it  through  the  transverse 
meso-colon.     He  next  tore  through  the  peritoneum  covering  the 
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pancreas,  seized  the  tail  of  the  pancreas,  and  commenced  its 
enucleation  just  as  if  it  were  a  pyosalpinx  covered  with  adhesions. 
He  found  it  a  comparatively  easy  task  to  free  the  gland  as  far 
to  the  patient's  right  as  the  superior  mesenteric  artery.  It  was 
now  possible  to  bring  the  tail  of  the  pancreas  out  of  the  abdominal 
wound.  Sponges  were  placed  in  its  bed  to  arrest  hemorrhage, 
which  was  not  at  all  alarming;  the  pancreatic  branches  of  the 
splenic  artery  were  not  ligated.  After  isolating  the  pancreas  by 
gauze,  it  was  spUt  in  the  middle  line  for  about  two-thirds  of  its 
length.  This  opened  the  dilated  duct  of  Wirsung,  which  was 
found  to  be  filled  with  small  facetted  stones  along  its  entire  length. 
The  stones,  except  those  in  the  head  of  the  gland,  were  removed; 
and  a  drainage  tube  was  laid  in  the  dilated  duct  of  Wirsung,  pro- 
jecting several  inches  from  the  tail  of  the  pancreas.  The  gland 
was  then  closed  around  the  tube  with  a  continuous  suture  of  No.  i 
chromic  catgut  (Fig.  26).  After  stitching  the  opening  in  the 
meso-colon  to  the  body  of  the  pancreas,  the  great  omentum  was 
sutured  over  the  sutured  area  of  the  pancreas.  A  gauze  drain 
was  placed  beneath  the  pancreas,  to  protect  it  from  the  small 
intestines.  Finally  the  abdominal  wound  was  closed  around  the 
tail  of  the  pancreas,  which  emerged  at  the  lower  angle  of  the  in- 
cision. Pancreatic  fluid  was  discharged  freely  at  first  (about 
24  ounces  daily  during  the  first  week),  but  as  the  pancreatic 
inflammation  subsided  the  secretions  resumed  their  natural 
course  into  the  duodenum.  Several  months  after  operation  the 
drainage  was  slight,  and  the  patient  had  resumed  her  usual  active 
Ufe. 
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Injuries  of  the  Pancreas. 

Uncomplicated  injuries  of  the  pancreai  are  very  rare.  This  is 
to  be  explained  from  its  deep  situation,  almost  completely  covered 
by  other  abdominal  organs.  Korte  showed  that  in  twenty  out  of 
thirty  cadavers  the  pancreas  was  entirely  covered  by  neighboring 
viscera.  On  account  of  its  inaccessibihty,  rupture  is  less  seldom 
uncomphcated  than  either  gunshot  or  stab  wound.  FoweHn 
refers  to  twenty-nine  cases  of  isolated  rupture  of  the  pancreas. 
The  patient  under  his  own  care  was  the  only  case  he  could  find  of 
uncomplicated  stab  wound;  the  instrument  entered  from  behind, 
to  the  left  of  the  spine.  Becker  appears  to  have  reported  the  only 
uncomplicated  gunshot  wound  of  the  pancreas  on  record;  the  bullet 
passed  to  the  left  of  the  stomach  through  the  gastro-splenic  omen- 
tum. Both  Fowelin's  and  Becker's  patients  recovered  after 
prompt  operation. 

The  symptoms  of  pancreatic  injury  are  in  no  way  character- 
istic, and  an  accurate  diagnosis  before  opening  the  abdomen 
usually  is  impossible.  Usually  it  is  the  compHcating  injuries 
(liver,  stomach,  etc.)  which  produce  recognizable  symptoms,  and 
the  lesion  of  the  pancreas  is  discovered  only  incidentally.  Wohl- 
gemuth and  Benczur  have  pointed  out  that  there  is  an  increase 
in  the  amount  of  diastase  in  the  blood  and  urine  within  a  few  hours 
after  experimental  or  pathological  obstruction  of  the  pancreatic 
duct;  and  Noguchi  suggests  that  chemical  tests  for  diastase  may 
be  of  value  in  determining  whether  or  not  the  pancreas  has  been 
injured  in  cases  of  abdominal  traumatism. 

The  prognosis  depends  upon  the  promptness  of  operation  and 
very  largely  upon  the  presence  of  complicating  injuries.  Among 
twenty-nine  cases  of  isolated  rupture  of  the  pancreas  mentioned  by 
Foweliu,  seven  died  v^dthout  operation;  twenty-two  were  operated 
on,  with  fourteen  recoveries  and  eight  deaths,  a  mortality  of  36.3 
per  cent.  Diehl  collected  twenty-two  cases  of  gunshot  wounds  of 
the  pancreas,  only  one  of  which  was  uncomphcated:  among  these 
patients,  six  died  without  operation;  sixteen  were  operated  on, 
with  nine  recoveries  and  seven  deaths  a  mortahty  of  43.7  per  cent. 
//  the  wound  of  the  pancreas  is  not  discovered  at  the  time  of  operation, 
death  nearly  always  is  the  result  of  overlooking  it.  This  was  the 
cause  of  death  in  three  out  of  the  above  seven  fatal  cases.     If 
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operation  is  postponed,  fat  necrosis  and  retroperitoneal  hem- 
orrhages may  be  found  when  the  abdomen  is  opened;  the  case  then 
will  closely  resemble  one  of  acute  pancreatitis. 

Treatment. — Immediate  laparotomy  is  indicated  as  in  all  in- 
juries of  the  abdominal  viscera.  Usually  the  incision  is  made  in 
or  near  the  median  line,  for  purposes  of  exploration.  In  every  case 
in  which  there  is  any  possibility,  even  remote,  of  pancreatic  injury, 
the  pancreas  should  be  explored,  either  through  the  gastro-coUc  or 
the  gastro-hepatic  omentum.  The  former  is  the  preferable  route,  as 
giving  better  exposure.  As  directed  in  Vol.1,  page  323,  the  incision 
in  the  gastro-coHc  omentum  should  be  at  least  three  inches  long, 
and  should  pass  below  the  gastro-epiploic  vessels  (Fig.  21). 
Bleeding  from  the  pancreas  should  be  checked  by  gauze 
packing,  unless  the  point  is  freely  accessible  when  suture  may 
be  attempted.  But  even  where  the  injury  has  been  securely 
sutured,  the  surgeon  should  not  neglect  to  drain  the  injured  region. 
Should  a  pancreatic  fistula  develop,  the  discharge  may  be  much 
lessened  and  healing  accelerated  by  putting  the  patient  on  Wohlge- 
muth's  antidiabetic  diet  (page  311). 
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CHAPTER  VII. 

TUMORS  OF  THE  PANCREAS. 
Solid  Tumors  of  the  Pancreas. 

These  include  carcinoma,  sarcoma  and  adenoma,  of  which 
carcinoma  is  the  most  common. 

Carcinoma  of  the  Pancreas. — Various  statistics  have  been 
reported  indicating  the  frequency  of  carcinoma  of  the  pancreas. 
But  figures  derived  from  records  published  before  1900  are  not 
entirely  trustworthy,  as  until  the  general  recognition  of  chronic 
pancreatitis  which  followed  Mayo  Robson's  researches,  many 
cases  of  the  latter  disease  were  regarded  as  carcinomatous.  With- 
out histological  examination  it  is  difficult  to  distinguish  one 
from  the  other.  With  these  Umitations  in  mind,  the  following  clas- 
sical statistics  may  be  quoted:  among  33,788  cases  of  carcinoma 
in  males  Bashford  found  primary  carcinoma  of  the  pancreas 
in  526;  and  among  50,660  cases  in  females,  the  tumor  was 
primary  in  the  pancreas  in  474.  This  shows  a  distinctly  greater 
frequency  of  primary  carcinoma  in  the  male  sex. 

Secondary  carcinoma  of  the  pancreas  is  of  little  interest  to 
the  surgeon.  It  seldom  is  the  result  of  metastasis;  in  almost 
all  cases  it  is  due  to  extension  from  neighboring  organs,  particu- 
larly the  stomach.  Secondary  carcinoma  has  been  considered 
much  more  common  than  the  primary  form,  only  two  of 
Eppinger's  nineteen  cases  being  primary.  But  Hale  White's 
statistics  do  not  uphold  these  figures,  and  Ferguson  says  that 
primary  carcinoma  of  the  pancreas  is  more  common  than  secondary. 
If  Oser's  statement  is  true  that  10  per  cent,  of  all  cases  of  primary 
carcinoma  of  the  stomach  involve  the  pancreas  secondarily, 
there  can  be  no  doubt  that  secondary  growths  are  more  common 
than  primary. 

Age. — Carcinoma  of  the  pancreas  is  a  disease  of  middle  or 

advanced  life.     In  nearly  all  reported  cases  the  patient  has  been 

over  forty  years  of  age.     Cases  occurring  in  childhood  have  been 

reported  by  Bohn,  Kiihn,  Simon  and  Dutil.     Their  cases  were 
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respectively  seven  months,  two  years,  thirteen  years  and  fourteen 
years  of  age. 

Sex. — As  indicated  alread}',  carcinoma  of  the  pancreas  is 
more  common  in  men  than  women,  the  relation  being  about 
three  to  two,  much  the  same  ratio  which  obtains  in  cases  of  chronic 
pancreatitis.  ]Miralhe  reported  io6  cases  of  primary  pancreatic 
cancer,  sixty-nine  in  men  and  thirty-seven  in  women.  Oser, 
including  MiralHe's  cases,  reported  246  in  men  to  142  in  women. 
Among  the  sixteen  cases  of  prim.ary  carcinoma  arising  in  the  body 
of  the  panel eas,  studied  by  Leriche,  eleven  occurred  in  males, 
and  only  five  in  females. 

Pathology. — While  diffuse  growths  occasionally  occur,  pri- 
mary carcinoma  usually  is  of  small  size.  This  fact  explains  why 
primary  involvement  of  the  head  of  the  pancreas  vdih  metastasis 
to  the  liver  is  so  often  mistaken  for  primary  carcinoma  of  the 
Uver,  the  original  growth  in  the  pancreas  being  overlooked  on 
account  of  its  small  bulk.  When  a  pancreatic  cancer  grows  to  a 
large  size,  invades  neighboring  structures  and  foims  extensive 
adhesions,  the  starting  point  of  the  growth  is  not  easily 
determined. 

In  primary  carcinoma  the  head  of  the  gland  is  the  most  fre- 
quent site  of  the  growth,  although  the  body,  tail  or  whole  gland 
mav  be  involved.  Oser  in  sixty-eight  cases  found  the  following 
distribution:  head  thirty-nine;  whole  organ  nineteen;  tail  four; 
head  and  body  three;  body  and  tail  one;  head  and  tail  one.  In 
Miralhe's  106  cases  the  head  was  the  site  of  the  growth  in  eighty- 
two.  In  Segre's  cases  the  distribution  was  as  follows:  head, 
thirty-five;  entire  gland,  nineteen;  body,  two;  tail,  one.  Robson 
and  Cammidge  give  the  following  percentages:  head  62  per 
cent.;  tail  5.59c;  body  3.5  per  cent.;  diffuse  growth  29  per  cent. 

The  point  of  origin  of  the  growth  usually  determines  its  type 
(Hulst).  If  it  arises  in  the  epitheHum  of  the  excretory  ducts 
it  develops  into  a  cyhndrical  celled  tumor  of  the  adenocarcino- 
matous  form.  LetuUe  contends  that  a  carcinoma  springing 
from  the  duct  of  Wirsung  is  composed  of  sohd  alveoli  of  spheroidal 
and  not  cylindrical  cells.  Olivier  reported  a  case  in  which  the 
cehs  of  the  tumor  apparently  arose  directly  from  the  ducts  and 
the  growth  was  of  the  spheroidal-celled  soHd  alveolar  type  with- 
out the  central  lumen  seen  in  adenocarcinoma.     Hulst  thinks 
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that  these  spheroidal-celled  tumor?  with  solid  alveoli  take 
their  origin  from  the  glandular  epithelium. 

Whatever  the  origin  of  these  two  forms  there  usually  is  de- 
veloped sufi&cient  fibrous  tissue  to  make  them  hard  and  firm. 
The  great  majority  of  pancreatic  carcinomata  are  of  the  scirrhous 
variety.  Occasionally  the  growths  are  very  cellular,  forming  a 
tumor  of  encephaloid  type.  Columnar-celled  tumors  may  undergo 
colloid  degeneration,  several  having  been  reported. 

No  connection  has  ever  been  definitely  determined  between 
the  islands  of  Langerhans  and  the  origin  of  carcinoma.  Hillier 
and  Goodall  describe  a  form  of  carcinoma  supposed  to  arise  from 
the  islands  of  Langerhans.  These  differ  from  the  other  forms  in 
the  great  ii regularity  ot  theii  cells.  Olivier  believes  that  some  of 
the  so-called  cases  of  primary  carcinoma  of  the  pancreas  arise  in 
the  duodenum  from  the  glands  of  Brunner. 

Sooner  or  later  the  growth  of  a  carcinoma  of  the  pancreas 
encroaches  on  one  of  the  excretory  ducts  and  causes  complete 
obliteration  of  its  lumen.  This  results  in  the  development  of  a 
chronic  interstitial  pancreatitis  in  the  area  drained  by  the  affected 
duct.  Moreover,  the  tumor  itself,  as  already  noted,  is  surrounded 
by  a  reactionary  growth  of  connective  tissue. 

Carcinomatous  degeneration  in  chronic  interstitial  pancreati- 
tis is  spoken  of  as  a  possible  complication  by  Hulst,  but  has  not 
yet  been  proved  to  occur. 

Neighboring  organs  may  be  involved  from  primary  carcinoma 
of  the  pancreas  by  metastasis,  extension,  or  the  formation  of 
adhesions. 

Metastasis  occurs  in  the  liver  as  a  rule.  When  it  is  extensive 
the  determination  of  the  site  of  the  primary  growth  is  extremely 
d^'fficult.  This  appHes  particularly  to  cases  of  carcinomatosis 
said  to  arise  from  primary  tumors  of  the  pancreas. 

The  position,  size,  and  direction  of  the  growth  of  the  tumor 
determine  the  organs  involved  by  extension  or  adhesions.  Car- 
cinoma of  the  head  of  the  pancreas  encroaches  on  the  common  bile- 
duct,  and  causes  steadily  increasing  obstruction  until  the  lumen  is 
completely  obHterated.  This  blocking  of  the  common  duct  is 
evidenced  by  progressively  deepening  jaundice,  which  usually  is 
associated  with  enlargement  of  the  gall-bladder,  unless  previous 
gall-stone  disease  has  caused  thickening  and  shrinkage  from  fibrous 
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change.  The  stomach  and  duodenum  from  their  relations  to  the 
pancreas  are  naturally  the  areas  to  suffer  most  frequently.  Ob- 
struction to  the  duodenum  or  pylorus  causing  dilatation  of  the 
stomach,  ulceration  into  the  duodenum  or  stomach,  compression 
of  the  transverse  colon  or  stomach  and  of  various  large  vessels  in 
the  abdominal  cavity,  and  even  compression  of  the  left  ureter 
causing  hydronephrosis,  have  all  been  described  as  resulting  from 
carcinoma  of  the  pancreas. 

Glycosuria  is  not  a  frequent  complication  but  when  it  does  occur 
it  indicates  involvement  of  the  islands  of  Langerhans,  either  in 
the  chronic  pancreatitis  resulting  from  the  growth  or  in  the  tumor 
itself. 

Symptoms. — In  carcinoma  of  the  pancreas  there  are  no  pathog- 
nomonic symptoms.  Following  the  original  cHnical  picture 
drawn  by  Bard  and  Pic,  it  was  considered  for  a  long  time  that 
steadily  increasing  jaundice,  enlargement  of  the  gall-bladder  and 
rapid  emaciation  constituted  a  characteristic  syndrome  or  group  of 
symptoms,  which  indicated  carcinoma  of  the  head  of  the  pancreas. 
Now,  however,  it  is  generally  recognized  that  this  syndrome  may 
result  from  any  condition  which  causes  obstruction  at  the  papilla 
of  Vater.  In  carcinoma  of  the  pancreas  it  is  only  when  the  growth 
is  in  the  head  of  the  gland  that  this  obstruction  results,  so  there  are 
necessarily  cases  that  do  not  exhibit  the  so-called  characteristic 
symptoms.  On  the  other  hand  various  conditions,  such  as  car- 
cinoma of  the  bile-ducts,  chronic  interstitial  pancreatitis,  car- 
cinoma of  the  gall-bladder,  etc.,  may  cause  obstruction  of  the 
choledochus  and  of  the  duct  of  Wirsung,  and  thus  give  rise  to  this 
same  group  of  symptoms.  A  diagnosis  of  carcinoma  of  the  pan- 
creas, therefore,  must  be  made  with  a  certain  degree  of  reserve; 
and  only  after  careful  consideration  of  the  history,  physical  signs 
and  laboratory  findings  in  each  individual  case. 

Jaundice. — In  carcinoma  of  the  head  of  the  pancreas  the 
common  duct  is  steadily  compressed  and  eventually  occluded  by 
the  growth,  jaundice  resulting.  The  characteristic  feature  of  the 
jaundice  is  steady  progress  without  intermission  or  remission, 
differing  in  this  particular  from  that  caused  by  a  stone  in  the  duct, 
which  is  subject  to  variation,  as  obstruction  is  seldom  so  complete 
as  to  prevent  absolutely  the  passage  of  bile.  Complete  obstruc- 
tion is  shown  by  the  absence  of  stercobihn  in  the  faeces.     Occlu- 
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sion  of  the  common  duct  by  cancer  of  the  choledochus,  or  of  the 
papilla  of  Vater,  or  by  extension  from  cancer  of  the  gall-bladder 
or  pylorus  gives  rise  to  the  same  type  of  jaundice,  and  it  is  indis- 
tinguishable from  that  caused  by  carcinoma  of  the  head  of  the 
pancreas. 

The  manufacture  of  bile  continues  in  spite  of  the  obstruction 
and  the  jaundice  gradually  deepens  until  it  becomes  the  "black 
jaundice"  of  older  writers. 

If  the  body  or  tail  of  the  pancreas  is  affected  the  disease  may 
run  its  whole  course  without  causing  jaundice.  As  a  symptom  of 
carcinoma  of  the  pancreas,  jaundice  is  peculiar  to  growths  in- 
volving the  head  of  the  gland,  the  only  position  in  which  the  tumor 
can  compress  the  common  duct. 

Extension  to  the  head  of  the  pancreas  or  metastasis  to  the  liver 
or  the  lymph-nodes  in  the  gastro-hepatic  omentum  are  necessary 
before  jaundice  will  arise  in  cases  of  carcinoma  of  the  body  or 
tail  of  the  pancreas. 

Enlargement  of  the  Gall-bladder. — If  carcinoma  is  the  primary 
condition  and  there  has  been  no  previous  gall-stone  disease  or 
duct  inflammation;  in  other  words,  if  at  the  time  of  onset  of  ob- 
structive jaundice  the  gall-bladder  is  normal,  back  pressure  on  the 
ducts  causes  distention  of  the  gall-bladder  from  the  accumulation 
of  bile.  As  the  obstruction  increases  and  the  pressure  becomes 
greater,  no  more  bile  can  reach  the  gall-bladder  and  the  contin- 
uing distention  is  due  to  secretion, of  mucus. 

If  there  has  been  previous  inflammation  from  stones  or  non- 
calculous  infection  the  deposit  of  fibrous  tissue  in  and  around  the 
walls  of  the  gall-bladder  interferes  with  its  elasticity  and  it  is  con- 
sequently incapable  of  distention.  In  these  cases  the  gall-bladder 
is  small  and  contracted  irrespective  of  the  amount  of  back 
pressure. 

Pain. — Opinions  differ  in  regard  to  the  occurrence  and  the 
degree  of  pain.  Opie  says,  "Pain  is  one  of  the  earliest  and  most 
common  symptoms."  On  the  other  hand  Robson  and  Cammidge 
say,  "Pain  is  usually  absent  or  unimportant";  while  Robson  and 
Moynihan  say,  "In  one-half  the  cases  at  least,  the  suffering  is 
exquisite."  Chauffard  called  particular  attention  to  very  severe 
crises  of  abdominal  pain,  which  he  described  as  a  veritable  vis- 
ceralgia.    He  described  the  patients  as  sitting   with  flaccid  ab- 
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domen,  bending  forward  to  their  knees,  and  unable  to  eat  any- 
thing. From  these  contradictory  statements  it  may  be  inferred 
that  all  yarieties  in  character  and  seyerity  of  pain  occur;  and  that, 
while  pain  may  be  a  conspicuous  feature,  it  is  not  a  necessary 
factor  in  the  clinical  picture  of  a  case  of  pancreatic  carcinoma. 


Fig.  27. — QBSTRucTr\"E  Jauxdice  with  Enlakgemext  of  the  Li\t:r  asd  Gall- 
bladder, Presitulvbly  erom  Carcexoma  of  the  Head  of  the  Paxcreas. 
-^'  Ixoper-ABLe  C.^e.     (From  a  patient  in  the  German  Hospital.) 

Various  explanations  of  the  cause  haye  been  giyen.  Continuous 
pain  increasing  in  severity  until  death  is  ascribed  to  pressure  on 
the  coehac  ganglia.  CoHcky  pain  is  supposedly  due  to  obstruc- 
tion of  the  duct  of  Wirsung  or  the  common  duct  setting  up  attacks 
of  true  cohc.  Whtn  the  head  of  the  pancreas  is  inyolyed.  the 
usual  seat  of  pain  is  in  the  epigastrium  or  right  h}-pochondrium. 
from  which  it  m.ay  radiate  to  the  back  or  shoulder.     When  the 
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growth  originates  in.  the  body  of  the  gland,  Leriche  says  theearhest 
pain  is  in  the  left  hypochondrium. 

Loss  of  Weight  and  StrengtJi. — Early  in  the  course  of  the  disease 
the  loss  of  weight  and  strength  is  very  striking,  and  this  continues 
progressively  and  rapidly  until  the  patient  dies  from  exhaustion. 
Death  seldom  is  delayed  more  than  a  few  months  after  the  ap- 
pearance of  jaundice.  Pancreatic  cancer  is  said  to  be  the  most 
rapidly  fatal  of  all  forms  of  malignant  disease.  The  entire  dura- 
tion of  the  malady,  from  the  recognition  of  the  first  symptoms, 
seldom  exceeds  a  year. 

Digestive  Disturbances. — ^These  are  of  two  kinds,  (i)  those  due 
to  obstruction  of  the  duodenum  or  pylorus,  causing  symptoms 
of  stricture,  and  (2)  those  due  to  interference  with  pancreatic  di- 
gestion. The  former  give  the  usual  picture  of  pyloric  obstruction, 
anorexia,  distress  and  distention  after  eating,  and  delayed  vomit- 
ing, together  with  the  well-known  physical  signs  and  laboratory 
findings  of  gastric  dilatation  from  obstruction. 

If  the  duct  of  Wirsung  is  occluded  to  such  an  extent  that 
little  or  no  pancreatic  juice  reaches  the  intestine,  the  usual  evi- 
dences of  pancreatic  insufficiency  are  found.  There  is  early  loss 
of  weight  and  strength,  much  greater  than  that  usually  caused  by 
the  growth  of  a  malignant  tumor. 

The  changes  that  occur  in  the  faeces  when  pancreatic  juice 
does  not  reach  the  intestine  have  been  fully  described  at  page  274. 
Briefly,  they  are  increase  in  the  amount  of  unabsoibed  fat  in 
the  faeces  from  the  normal  of  5  per  cent,  to  50  per  cent,  or  more 
(in  cancer  of  the  head  of  the  pancreas  the  unabsorbed  fat  in  the 
faeces  may  amount  to  90  per  cent,  of  that  ingested) ;  diminution 
in  the  percentage  of  spHt  fat  from  the  normal  of  70-80  per  cent,  to 
as  low  as  15  per  cent.  Even  in  those  cases  in  which  there  is  no 
increase  above  normal  in  the  actual  amount  of  faecal  fat,  there  is 
still  a  diminution  in  the  proportion  of  split  fats  to  40  per  cent,  or 
less.  These  findings  and  their  significance  have  been  discussed 
at  some  length  in  relation  to  diagnosis  (page  335) . 

Tumor. — Tenderness  is  unusual,  but  may  occasionally  be 
present  and  inteifere  with  palpation.  In  the  majority  of  cases 
no  mass  referable  to  the  pancreas  is  palpable,  the  tumor  usually 
being  small  and  confined  to  the  head  of  the  gland.  While  it  is 
true  that  the  greater  number  of  malignant  growths  of  the  pancreas 
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are  fixed,  this  is  not  a  universal  rule  by  any  means.  Although 
the  pancreas  is  retrcperitoneal,  it  is  invested  by  loose  areolar 
tissue  which  permits  considerable  motion,  and  unless  it  is  anchored 
by  inflammatory  or  malignant  adhesions,  mobility  is  marked. 
Mobility  of  a  tumor,  therefore,  does  not  necessarily  rule  out  a 
pancreatic  origin.  Body  and  tail  tumors  are  more  likely  to  be 
movable  than  those  arising  in  the  head  of  the  gland.  As  a  rule, 
howevei,  malignant  growths  aie  cither  too  small  to  be  felt  or 
are  firmly  fixed  by  adhesions. 

In  thin  patients  with  relaxed  abdominal  walls  any  consider- 
able enlargement  of  the  pancreas  can  be  detected,  but  it  takes  a 
comparatively  large  tumor  to  be  recognized  as  such.  When  pal- 
pable it  usually  transmits  pulsation  from  the  aorta;  and  if,  as  in 
Poncet's  case,  there  is  also  a  murmur  the  lesion  may  be  mistaken 
for  an  aortic  aneurysm.  Mirallie  reported  that  there  was  a  pal- 
pable tumor  in  one-fourth  to  one-fifth  of  his  113  cases.  A 
tumor  was  palpable  in  nine  out  of  fourteen  cases  of  carcinoma  of 
the  body  or  tail,  analyzed  by  Leriche;  usually  the  mass  presented 
through  the  gastro-hepatic  omentum,  displacing  the  stomach 
downward.  Although  the  pancreas  itself  usually  cannot  be  pal- 
pated there  often  is  an  epigastric  tumor  due  to  the  distended  gall- 
bladder. In  rare  instances  two  tumors  have  been  felt,  one  the 
pancreatic  growth  and  the  other  the  distended  gall-bladder.  An 
enlarged  gall-bladder  is  easily  felt  as  a  rounded,  smooth  tumor 
which  is  just  beneath  the  abdominal  wall  and  moves  with  respira- 
tion. In  sixty-two  cases  of  obstruction  of  the  common  bile- 
duct  due  to  carcinoma  of  the  pancreas  reported  by  Ecklin,  in  58 
there  was  recognizable  enlargement  of  the  gall-bladder. 

The  liver  has  no  distinctive  features,  its  size  varying  from 
normal  to  marked  enlargement,  depending  upon  the  degree  and 
character  of  the  secondary  involvement.  Considerable  increase  in 
the  size  of  the  liver  is  to  be  expected  in  the  late  stages  of  the 
disease  (Fig.  27). 

Glycosuria  occurs  in  a  certain  proportion  of  cases.  It  ap- 
pears when  the  growth  has  advanced  to  such  an  extent  that  it 
has  destroyed  the  greater  number  of  the  islands  of  Langerhans;  as 
in  the  case  of  chronic  interlobular  pancreatitis,  the  islands  of 
Langerhans  persist  for  some  time  after  the  parenchyma  has  been 
destroyed,  so  that  the  appearance  of  sugar  in  the  urine  usually  is 
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a  late  development,  if  it  occurs  at  all.  Mirallie  reported  glycosuria 
present  in  thirteen  of  fifty  cases.  Both  alimentary  glycosuria 
and  transient  glycosuria  have  been  reported,  but  the  mere  presence 
of  sugar  in  the  urine  does  not  serve  to  differentiate  the  form  of  pan- 
creatic disease  causing  it. 

In  cases  of  continued  jaundice  there  always  is  a  tendency 
to  hemorrhage.  In  cancer  of  the  head  of  the  pancreas,  gastric, 
intestinal,  subcutaneous,  and  even  nasal  and  oral  hemorrhages  are 
not  uncommon.  Spontaneous  hemorrhage  usually  is  not  seiious, 
but  that  which  occurs  after  operation  is  distinctly  dangerous. 
Persistent  and  uncontrollable  postoperative  oozing  frequentlv  is 
fatal  even  in  those  cases  where  nothing  but  an  exploratory  incision 
has  been  undertaken.  This,  too,  in  spite  of  the  fact  that  calcium 
has  been  given  freely  before  operation. 

The  Cammidge  reaction  is  said  to  be  present  only  when  the 
growth  of  the  carcinoma  gives  rise  to  a  chronic  interstitial  pancre- 
atitis. It  was  piesent  in  four  out  of  eight  of  our  cases  of  carcinoma 
of  the  pancreas.  Robson  and  Cammidge  report  four  positive 
reactions  in  sixteen  cases. 

The  analysis  of  stomach  contents  is  comparatively  of  little 
value  in  differentiating  pancreatic  from  other  upper  abdominal 
growths,  but  in  doubtful  cases  useful  confirmatory  evidence  is 
occasionally  obtained. 

The  absence  of  stercohilin  in  the  faces  is  a  valuable  sign  in 
that  it  signifies  complete  obstruction  to  the  flow  of  bile,  thus 
indicating  that  the  common  duct  is  absolutely  occluded.  In  gall- 
stones, pancreatitis,  cancer  of  the  liver  and  simple  cholangeitis, 
stercobilin  nevei  is  constantly  absent  from  the  faeces;  this  fact  indi- 
cating that  obstruction  is  not  complete.  Cancer  of  the  head  of 
the  pancreas  and  that  of  the  common  duct  are  the  two  conditions 
that  completely  obstruct  the  outflow  of  bile. 

Left-sided  hydronephrosis,  ascites,  oedema  of  the  legs  and  en- 
largement of  the  spleen  sometimes  are  present  as  pressure  symp- 
toms. Another  pressure  symptom  has  been  mentioned  at  page 
360,  this  is  aortic  pulsation  with  a  murmur.  Chylous  ascites  has 
been  reported;  it  is  due  to  rupture  of  the  thoracic  duct. 

Elevation  of  temperature  results  only  when  an  intercurrent 
infection  arises. 

The  clinical  course  of  a  case  of  carcinoma  of  the  pancreas 
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is  remarkable  for  its  rapid  progress  to  a  fatal  termination.  The 
interference  with  pancreatic  digestion,  the  jaundice,  and  the  ca- 
chexia from  a  malignant  tumor  combine  to  make  this  one  of  the 
most  rapidly  fatal  of  malignant  diseases.  Death  usually  ensues 
within  six  to  eight  m'onths  after  the  appearance  of  jaundice 
(Robson  and  Cammidge),  but  it  may  be  delayed  for  two  or  even 
four  years  after  the  onset  of  the  earliest  symptoms  (Opie). 

Diagnosis. — In  a  typical  case  of  primary  carcinoma  of  the 
head  of  the  pancreas  the  diagnosis  can  be  made  with  a  fair  degree 
of  certainty,  but  unfortunately  not  at  an  early  period  of  the 
malady  unless  the  growth  arises  very  close  to  the  main  excretory 
duct  and  rapidly  invades  the  papilla  of  Vater  or  compresses  the 
common  bile-duct.  The  patient,  usually  over  forty  years  old,  com- 
plains for  an  indefinite  period  of  indefinite  upper  abdominal 
symptoms  having  no  localizing  character.  After  a  longer  or 
shorter  time  jaundice  appears  and  painlessly  and  continuously 
deepens;  the  gall-bladder  enlarges  and  the  patient  loses  weight 
and  strength  very  rapidly.  Pain  may  or  may  not  be  a  conspic- 
uous feature.  The  persistent  absence  of  stercobilin  in  the  faeces 
is  a  valuable  confirmatory  sign,  and  indicates  complete  absence 
of  bile  from  the  intestine.  The  faeces  may  show  signs  character- 
istic of  failure  of  pancreatic  digestion  due  to  the  absence  of  pan- 
creatic juice.  If  interstitial  pancreatitis  is  associated  with  the 
cancer,  Cammidge's  reaction  probably  will  be  positive.  It  is 
positive  in  25  per  cent,  of  cases.  A  tumor  connected  with  the 
pancreas  seldom  is  recognizable.  When  there  is  such  a  tumor  its 
relations  may  be  determined  by  inflating  the  stomach  and  colon. 
Theoretically  this  should  completely  obscure  a  tumor  of  the  pan- 
creas, but  from  the  number  of  cases  reported  where  operation 
was  undertaken  for  other  conditions,  it  is  evident  that  pancreatic 
tumors  often  exhibit  characteristics  common  to  various  abdom- 
inal tumors.  The  size  of  the  liver  is  of  comparatively  little  value 
in  differential  diagnosis. 

The  main  factors  on  which  a  diagnosis  of  cancer  of  the  head 
of  the  pancreas  is  based  are  progressive  jaundice,  enlargement 
of  the  gall-bladder,  rapid  loss  of  weight  and  strength,  and  absence 
of  stercobilin  in  the  f£eces.  Such  a  clinical  picture  indicates 
complete  obstruction  of  the  common  duct,  and  carcinoma  of  the 
head  of  the  pancreas  is  the  commonest  cause  of  such  obstruction. 
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yet  other  causes  cannot  always  be  excluded,  especially  carcinoma 
of  the  common  bile-duct  or  the  papilla  of  Vater  causing  coincident 
obstruction  of  the  duct  of  Wirsung.  Carcinoma  of  the  hepaticus 
causes  obstructive  jaundice  but  there  is  no  pancreatic  insufficiency; 
and  even  when  the  duct  of  Wirsung  is  obstructed  by  a  growth, 
pancreatic  insufficiency  may  not  develop  if  the  accessory  duct 
of  Santorini  is  patulous. 

Atypical  cases  of  carcinoma  of  the  pancreas  which  develop 
after  symptoms  of  gall-stones,  gastric  or  duodenal  disease,  as 
well  as  those  in  which  obstruction  of  the  choledochus  does  not 
occur,  and  those  exhibiting  a  palpable,  movable  tumor,  cause 
extreme  difficulty  in  diagnosis  and  it  is  at  times  impossible  to 
make  a  positive  diagnosis. 

Carcinoma  in  the  body  or  tail  of  the  pancreas  is  practically 
incapable  of  differentiation  from  other  palpable  tumors  in  the 
upper  abdomen,  for  it  may  be  as  freely  movable  as  any  of  the 
commoner  tumors,  and  will  not  cause  obstructive  jaundice  nor 
symptoms  of  pancreatic  insufficiency.  Gastric  and  intestinal 
symptoms  and  the  more  superficial  position  of  the  tumor  favor 
the  diagnosis  of  an  extra-pancreatic  origin,  but  much  reliance  can- 
not be  placed  on  these  points. 

Differential  Diagnosis.  Carcinoma  of  the  Common  Duct. — ■ 
For  practical  purposes  this  includes  carcinoma  of  the  papilla,  of 
the  ampulla  of  Vater,  of  the  common  bile-duct  and  of  the  common 
hepatic  ducts. 

Primary  carcinoma  of  the  common  bile-duct  is  very  much  less 
frequent  than  carcinoma  of  the  pancreas.  Contrary  to  what 
might  be  expected,  gall-stone  disease  is  not  a  predisposing  factor 
in  cancer  of  the  bile-passages. 

In  primary  carcinoma  of  the  common  duct  the  onset  usually 
is  insidious  and  after  a  varying  period  in  which  ill-defined  epigas- 
tric symptoms  are  mainfested,  jaundice  appears  and  deepens 
gradually  but  persistently.  So  far  the  resemblance  to  pancreatic 
carcinoma  is  striking,  but  until  the  pancreatic  ducts  are  obstructed 
by  the  growth  in  the  choledochus  there  are  no  signs  of  pancreatic 
insufficiency.  From  this  time  on  the  case  runs  the  same  clinical 
course  as  carcinoma  of  the  head  of  the  pancreas  and  the  two 
conditions  are,  as  a  rule,  incapable  of  differentiation,  except  on 
the  grounds  that  carcinoma  of  the  head  of  the  pancreas  is  much 
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commoner  than  common  duct  cancer  and  is  associated  with 
more  rapid  emaciation  and  loss  of  strength  because  of  the  early 
interference  with  pancreatic  digestion. 

Carcinoma  of  the  gall-bladder  simulates  cancer  of  the  head  of 
the  pancreas  only  when  the  growth  has  extended  to  and  occluded 
the  ampulla  of  Vater,  causing  both  obstructive  jaundice  and 
pancreatic  insufhciency.  When  jaundice  is  due  to  involvement  of 
the  liver,  and  not  to  obstruction  of  the  choledochus,  stercobilin 
is  not  absent  from  the  fasces. 

The  history  of  gall-stone  disease  or  of  prolonged  upper  ab- 
dominal symptoms,  the  comparatively  late  onset  of  jaundice,  the 
absence  of  the  smooth,  rounded,  gall-bladder  tumor  and  in  its 
place  a  hard,  nodular  tumor,  or  no  tumor  at  all,  make  a  cHnical 
picture  much  different  from  that  of  carcinoma  of  the  head  of  the 
pancreas. 

Extension  of  malignant  disease  to  the  ducts  from  neighbor- 
ing organs  is  preceded  by  symptoms  of  the  primary  disease,  and 
jaundice  is  a  late  symptom. 

Stone  in  the  Common  Duct. — The  history  of  previous  attacks, 
the  onset  of  jaundice  after  coHc,  the  intermittent  character  of 
the  jaundice,  the  fact  that  there  is  httle  or  no  loss  of  weight  and 
strength  for  a  long  time  after  the  initial  symptoms,  the  absence 
of  a  gall-bladder  tumor  and  the  presence  of  stercobiHn  in  the  faeces, 
all  serve  to  differentiate  gall-stones  from  pancreatic  cancer.  In 
addition,  obstruction  of  the  common  duct  by  a  stone  usually 
gives  rise  to  intermittent  fever,  while  the  temperature  is  normal 
or  subnormal  in  cancer  of  the  pancreas. .  Rigidity  of  the  right 
upper  rectus  is  also  a  frequent  accompaniment  of  cholehthiasis. 

Chronic  Interstitial  Pancreatitis. — When  the  abdomen  is 
opened  and  the  pancreas  examined  directly  by  sight  and  touch 
it  often  is  impossible  to  differentiate  carcinoma  and  pancreatitis. 
The  presence  or  absence  of  Cammidge's  reaction,  of  stercobiHn 
in  the  faeces,  a  preceding  history  of  gall-stone  disease  or  other  pre- 
disposing factor  to  pancreatitis,  and,  as  a  rule,  the  slower  loss  of 
weight  and  strength  in  pancreatitis  help  in  differentiation.  In 
inflammatory  disease  the  gall-bladder  usually  is  contracted;  but 
even  when  it  is  distended  it  is  sometimes  possible  to  distinguish 
it  from  the  distended  gall-bladder  which  results  from  malignant 
obstruction  by  its  friablity.     In  malignant  disease  the  gall-blad- 
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der,  unless  itself  involved  in  the  carcinomatous  process,  is  much 
more  resistant  and  sutures  inserted  in  it  are  much  less  apt  to  tear 
out  than  in  the  case  of  a  gall-bladder  which  is  the  seat  of  long- 
standing inflammatory  change. 

In  undetermined  cases  the  patient  should  be  given  the  benefit 
of  the  doubt  and  treated  as  for  pancreatitis. 

Cancer  of  the  Liver. — Absence  of  the  evidence  of  complete 
obstruction  of  the  bile-ducts,  the  late  onset  of  jaundice,  enlarge- 
ment of  the  liver,  palpable  nodules  on  the  surface  of  the  Hver, 
and  lack  of  symptoms  and  signs  due  to  interference  with  pan- 
creatic digestion  indicate  the  probable  diagnosis. 

Cancer  of  the  Pylorus. — Even  if  jaundice  does  occur  it  is  a 
late  symptom,  due  to  extension  or  metastasis.  The  gastric  symp- 
toms predominate  although  pyloric  and  pancreatic  cancer  may 
occur  apparently  at  the  same  time  and  the  primary  seat  of  the 
tumor  be  uncertain. 

The  gastric  crises  of  tabes  may  be  distinguished  from  the 
visceralgia  which  characterizes  some  cases  of  pancreatic  carcinoma 
by  attention  to  other  signs  of  locomotor  ataxia. 

Treatment. — Medical  treatment  is  symptomatic. 

In  cases  of  doubt  abdominal  section  is  indicated  as  the  con- 
dition may  be  amenable  to  operative  treatment.  Confluent  en- 
larged lymph-nodes  point  to  carcinoma  while  discrete  glandular 
enlargemiCnt  usually  indicates  pancreatitis.  In  nearly  every  case 
of  carcinom.a  of  the  pancreas  the  disease  has  progressed  too  far  to 
permit  removal.  Complete  removal  of  the  pancreas  appears  to 
be  necessarily  fatal.  The  case  attributed  to  Billroth  (1884)  of 
recovery  after  complete  extirpation  of  the  pancreas,  is  rejected  by 
Sauve,  who  says  it  is  cited  everyw^here  but  nowhere  reported. 
In  cancer  of  the  body  and  tail  a  number  of  successful  removals 
have  been  recorded.  In  19 10  Finney  collected  six  resections 
of  the  body  or  tail  of  the  pancreas  with  tw^o  deaths  from  the 
operation,  two  survivals  for  a  few  months,  one  reported  as  "re- 
covered" but  with  no  after  history,  and  Finney's  own  patient 
(cystadenoma)  who  was  in  good  health  sixteen  months  after 
operation.  In  excisions  of  the  tail,  the  stump  may  be  closed,  and 
any  fistula  may  be  expected  to  close  under  antidiabetic  diet. 
In  resections  of  the  body,  the  head  and  tail  should  be  sutured 
together,  as  in  Finney's  own  case. 
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Compared  to  the  number  of  actual  cases,  successful  removal 
must  be  looked  upon  as  only  rarely  possible,  but  should  always 
be  undertaken  if  there  is  the  sUghtest  possible  chance  of  suc- 
cess. Sauve  quotes  Terrier's  maxim:  Dans  le  doute,  ne  t'abstiens 
jamais. 

A  radical  operation  for  carcinoma  of  the  head  of  the  pancreas 
involves  also  removal  of  the  second  or  descending  portion  of  the 
duodenum.  The  operative  technique  has  been  well  systematized 
by  Desjardins  and  by  Sauve,  the  latter  of  whom  uses  the  term 
cephalic  duodeno-pancreatectomy  to  describe  the  operation. 
He  collected  sixteen  cases  of  cephaHc  pancreatectomy  of  which 
the  details  are  known,  and  refers  to  five  others  merely  mentioned 
in  journals.  Of  these  sixteen  patients  nine  survived  the  operation, 
(Ruggi,  Sendler,  Codivilla,  Biondi,  Tricomi,  Franke,  Duval, 
Villareal,  Mauclaire)  and  three  patients  were  in  good  health  a 
year  later,  but  these  three  did  not  have  cancer  (Sendler,  Biondi, 
Duval).  Of  all  the  operations  collected  by  Sauve  that  of  Codivilla 
was  the  most  ideally  complete:  cephalic  duodeno-pancreatectomy, 
with  gastro-jejunostomy  in-Y,  and  cholecystenterostomy;  his 
patient  Hved  twenty-four  days,  and  succumbed  then  to  the 
preexistent  cachexia.  The  patients  of  Tricomi  and  Franke  sur- 
vived for  five  months  and  six  months,  respectively.  Cordoy, 
Mauclaire,  Villareal,  and  Moynihan  employed  duodeno-pancrea- 
tectomy; while  Cuneo  adopted  the  method  employed  by  Tufher 
in  a  case  of  carcinom^a  of  the  papilla  of  Vater  invading  the  pan- 
creas. This  consisted  in  enucleation  of  the  head  of  the  pancreas 
and  excision  of  the  ampulla  of  Vater;  the  stump  of  the  pancreas 
was  fixed  in  the  abdominal  wound.  Even  in  the  technique  recom- 
mended by  Sauve,  and  which  is  described  in  detail  at  page  477,  the 
stump  of  the  pancreas  is  fixed  in  the  abdominal  wound.  In  the 
technique  proposed  by  Desjardins  the  pancreatic  stump  is 
implanted  into  the  intestine.  Coffey,  in  experimental  work  on 
dogs,  sought  a  technique  to  facihtate  such  a  step.  The  best  way  to 
do  this,  he  found,  was  to  throw  the  lumen  of  two  intestines  into 
one  by  using  a  loop,  and  thus  allow  ample  room  for  invagination 
of  the  pancreas  (page  480). 

Cholecystostomy  and  cholecystenterostomy  do  not  prolong 
Ufe  to  any  extent  and  a  large  proportion  of  the  patients  die  as 
a  result  of  the  operation.     The  results  of  this  operation  in  cases  of 


Sarcoma  367 

malignant  disease  have  been  noted  at  pages  131  and  226.  From 
these  statistics  it  is  evident  that  operation  is  of  little  or  no  value  in 
cases  of  carcinoma  of  the  head  of  the  pancreas  either  in  effecting  a 
cure  or  prolonging  life.  In  cancer  of  the  body  or  tail  the  prospect 
is  slightly  better  but  not  at  all  hopeful. 

Sarcoma  of  the  Pancreas. — Kakels  in  1902  collected  twenty- 
one  cases.  Primary  sarcoma  is  very  rare  and  while  secondary 
involvement  occurs  more  frequently  it  is  still  an  uncommon  condi- 
tion. In  1909  Ravenna  recorded  from  the  literature  twenty  cases 
of  primary  sarcoma  and  reported  two  original  cases.  Villard 
and  Stefani  have  since  recorded  an  operation  in  which  mar- 
supialization was  done  for  polycystic  sarcoma  of  the  pancreas; 
death  occurred  eight  days  later. 

Primary  sarcoma  is  of  the  small  round-celled  variety,  or 
lymphosarcoma.  Secondary  sarcoma  is  also  usually  lympho- 
sarcoma and  arises  from  the  mediastinal  or  abdominal  lymph- 
nodes  or  from  the  duodenum.  A  number  of  cases  of  melanotic 
sarcoma  are  reported  and  usually  have  resulted  from  metastasis 
from  the  eye. 

Segre  reported  two  primary  sarcomas  occurring  in  11,492 
autopsies.  Hale  White  found  one  in  6708  autopsies.  In  Finney's 
report  of  seventeen  cases  of  resection  of  the  pancreas,  sarcoma 
occurred  four  times,  two  of  the  patients  recovering.  One  of 
these  died  of  recurrence  within  a  few  months. 

Diagnosis  is  of  course  not  possible  before  operation. 

If  the  tumor  is  in  the  body  or  tail  successful  removal  is  possible. 
If  the  growth  is  in  the  head  of  the  gland  cephalic  duodeno-pan- 
createctomy  may  be  done  but  usually  patients  are  seen  too  late 
for  radical  operation  to  be  successful. 

Adenoma  is  of  pathological  rather  than  surgical  interest 
(Cecil).  The  diagnosis  is  made  by  microscopic  examination 
and  there  are  no  characteristic  symptoms  or  physical  signs.  A 
certain  number  of  successful  removals  have  been  reported. 
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Cysts  of  the  Pancreas. 

The  percentage  incidence  of  pancreatic  cysts  is  difficult  to 
determine  because  the  majority  of  collected  cases  are  reports  of 
operation,  most  often  only  incision  and  drainage,  where  the  true 
origin  and  connections  of  the  tumor  could  not  be  ascertained  with 
any  degree  of  accuracy.  For  this  reason  it  is  probable  that  many 
cases  are  classed  as  pancreatic  although  the  cysts  have  arisen  in- 
dependently of  the  pancreas. 

Classification.^ — The  simplest  and  most  convenient  classifica- 
tion is  into  true  cysts  and  false  or  pseudocysts.  The  former  in- 
clude those  due  to  retention  of  pancreatic  secretion,  cystic  new 
growths,  hydatid  cysts  and  congenital  cystic  disease.  Pseudo- 
cysts arise  in  close  association  with  the  pancreas  and  involve  it 
secondarily.  These  cysts  usually  are  formed  by  effusions  the  re- 
sult of  abdominal  injuries.  Some  authors  classify  with  these  ex- 
tra-pancreatic pseudocysts  those  which  arise  in  the  pancreas  as  a 
result  of  hemorrhage  from  injury  or  acute  pancreatitis.  As  these 
are  practically  indistinguishable  from  true  retention  cysts  such  a 
classification  is  not  rational  from  a  clinical  standpoint. 

Etiology.     Age. — The  years  between  twenty  and  forty  fur- 

^  These  works  have  not  been  accessible  to  us. 
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riish  most  of  the  cases.  Railton  reported  a  pancreatic  cyst  in  a 
six  months  old  child;  Shattuck,  one  in  a  child  thirteen  months  old; 
Connelly  and  Richardson,  each  one  in  a  child  fourteen  months  old; 
while  Stieda  reported  a  case  in  a  man  seventy-six  years  old. 

Sex. — Robson  and  Cammidge  say  that  true  cysts  are  more 
common  in  women  and  pseudocysts  more  common  in  men,  pre- 
sumably because  the  latter  are  more  exposed  to  injury.  Korte's 
statistics  show  almost  equal  incidence  in  men  and  women. 

Traumatism. — Experimental  evidence  shows  that  injury  to 
the  pancreas  causing  hematoma  results  in  cyst  formation. 
Lazarus  reports  eight  cases  of  pancreatic  cyst  arising  apparently 
as  a  result  of  traumatism.  Thirty-three  (28  per  cent.)  of  the  117 
cases  collected  by  Korte  were  preceded  by  abdominal  injury, 
these  injuries  usually  being  direct  blows  of  varying  degrees  of 
violence;  although  falls,  compression  of  the  abdomen,  etc.,  have 
also  preceded  and  apparently  caused  a  certain  number  of  pancre- 
atic cysts. 

Previous  Pathologicat  Conditions.- — All  conditions  likely  to  be 
associated  with  chronic  interstitial  pancreatitis  have  been  de- 
scribed in  connection  with  pancreatic  cysts.  Calculi,  tumors, 
chronic  infection  of  the  duodenum  and  bile-passages,  duodenal 
and  gastric  ulcer  and  pancreatic  lymphangeitis  have  been  men- 
tioned as  pathological  lesions  accompanying  pancreatic  cysts. 
Whether  they  cause  both  the  cyst  and  the  pancreatitis  or  whether 
the  cysts  result  from  the  pancreatitis  is  hard  to  determine.  Robson 
and  Cammidge  favor  the  latter  supposition  and  think  that  when 
cyst,  calculus  and  chronic  pancreatitis  occur  together  the  two  for- 
mer have  a  common  cause  in  the  latter. 

Acute  hemorrhagic  pancreatitis  has  frequently  resulted  in  cyst 
formation. 

Pathology.  Retention  Cysts. — It  is  doubtful  if  simple  obstruc- 
tion of  the  pancreatic  duct  or  one  of  its  branches  leads  to  the  for- 
mation of  a  cyst  or  cysts.  Those  observers  who  think  that  it  does 
believe  that  there  is  a  change  in  the  character  of  the  pancreatic 
juice,  which  as  a  result  of  stagnation  becomes  less  easily  absorbed. 
Subsequently  this  causes  disintegration  of  the  glandular  tissue 
with  the  formation  of  a  cavity  into  which  secretion  and  exudate 
are  poured  out.  Failure  to  cause  cyst  formation  in  certain  cases 
is  ascribed  to  non-closure  of  the  duct  of  Santorini.     After  causing 
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only  slight  dilatation  of  the  duct  Senn  suggested  that  complete  ob- 
struction would  lead  to  atrophy,  but  that  intermittent  obstruction, 
as  by  a  calculus,  would  cause  cyst  formation  in  the  same  manner 
that  a  stone  in  the  ureter  causes  hydronephrosis.  While  such 
theories  may  furnish  a  partial  explanation  of  the  mode  of  origin  of 
cysts,  there  are  other  unknown  factors,  as  is  shown  by  the  fact  that 
the  same  aetiological  factors  blamed  for  the  formation  of  cysts  are 
brought  forward  as  direct  causes  of  chronic  interstitial  pancreatitis. 
We  have  no  knowledge  as  to  why  the  same  conditions  at  one  time 
cause  cyst  formation  and  at  another  do  not.  There  is  always  a 
certain  amount  of  pancreatitis  in  association  with  cysts  of  the  pan- 
creas, and  Robson  and  Cammidge  express  the  opinion  that  the 
cyst  is  the  direct  result  of  the  compression  of  the  duct  by  contract- 
ing bands  of  scar  tissue.  This  removes  the  difficulty  only  a  step 
farther,  as  it  does  not  explain  why  a  cyst  occurs  in  one  case  of  pan- 
creatitis and  not  in  another. 

Thiroloix  altered  the  contents  of  the  ducts  before  ligating  both, 
by  injecting  soot  and  carboHzed  vaseline,  and  caused  the  formation 
of  a  cyst  with,  in  addition,  very  advanced  chronic  pancreatitis. 
The  determining  factor  of  cyst  formation  in  this  case  is  supposed 
to  have  been  the  alteration  of  the  pancreatic  juice  by  the  foreign 
matter  injected,  which  interfered  with  absorption. 

It  is  not  yet  clear  that  the  chronic  pancreatitis  may  not  be  the 
result  of  extension  of  the  chronic  inflammation  always  found 
around  the  wall  of  a  cyst. 

Pancreatic  calcuh,  gall-stones,  duodenal  ulcer,  tumors  and 
lymphangeitis  have  all  been  found  in  association  with  retention 
cysts  but  their  connection  therewith  is  not  understood.  If  they 
obstruct  the  duct  this  may  cause  a  rapid  increase  in  size  of  a 
preformed  cyst,  but  there  is  no  definite  reason  for  saying  that 
they  are  causative  factors. 

All  sizes  and  conditions  of  cysts  occur;  uni-  and  multi-locular 
cysts,  single  and  multiple,  large  and  small,  occur  in  all  sorts  of 
combinations  and  the  aetiology  of  the  various  combinations  is 
uncertain. 

Virchow  described  a  multiple  dilatation  of  the  duct  of  Wir- 
sung,  caused  by  obstruction  from  a  tumor  of  the  duodenum,  which 
he  termed  "ranula  pancreatica."  Multiple  small  cysts,  the  result 
of  obstruction  of  the  smaller  ducts,  were  named  "acne  pancreatica" 
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by  Klebs.  These  two  forms  are  uncommon  and  of  no  significance 
from  the  standpoint  of  diagnosis  and  surgical  treatment. 

Small  cysts  are  recognized  either  at  autopsy  or  in  the  course 
of  upper  abdominal  operations  for  other  conditions. 

Large  single  or  multi-locular  cysts  offer  the  best  opportunity 
for  diagnosis  and  treatment.  They  are  said  to  be  associated  with 
obstruction  of  the  large  branches  of  the  main  duct  and  vary  in  size 
up  to  enormous  proportions,  cysts  containing  fifteen  liters  and  more 
having  been  reported. 

The  walls  of  a  retention  cyst  consist  of  dense  fibrous  tissue 
of  varying  thickness.  The  inner  surface  may  be  lined  more  or  less 
completely  by  a  single  layer  of  cyhndrical  epithelium,  indicating 
the  origin  of  the  cyst  from  a  dilated  duct.  The  absence  of  this 
epithelial  layer  is  no  proof  tliat  it  is  not  a  true  retention  cyst  as 
the  action  of  the  cyst  contents  may  destroy  the  epithelium.  Por- 
tions of  pancreatic  tissue  may  be  found  included  in  the  walls 
of  these  cysts,  indicating  a  true  pancreatic  origin.  Continued  in- 
crease in  size  of  a  cyst  causes  more  or  less  destruction  of  pancreatic 
tissue  even  in  those  cases  where  the  growth  is  mostly  away  from 
the  pancreas.  The  outer  surface  of  the  larger  cysts  is  traversed 
by  greatly  distended  blood-vessels. 

Proliferation  Cysts. — These  cysts  are  formed  by  proliferation 
of  the  duct  epithelium  and  accumulation  of  fluid.  They  are  of  two 
kinds,  benign  and  malignant.  Benign  cysts  have  much  the  same 
characteristics  as  multi-locular  ovarian  cystadenomas.  They  are 
multi-locular,  with  small  cysts  in  the  walls  of  the  larger  ones,  and 
frequently  there  are  papilHferous  growths  on  the  inner  surface. 
As  a  rule  such  a  cyst  is  lined  with  columnar  epithelium,  but  this 
may  have  been  destroyed  by  the  cyst  contents. 

A  few  cases  of  malignant  cyst  have  been  reported.  They  oc- 
cur as  epitheliomas  without  regular  form  and  are  usually  made  up 
of  numbers  of  small  cysts. 

Remnants  of  the  Wolffian  body  are  said  to  give  rise  to  tumors 
resembling  proliferation  cysts  of  the  pancreas.  All  of  these 
growths  are  rare. 

Traumatic  Cysts. —  Differentiation  of  these  cysts  depends  more 
upon  the  aetiological  factor  of  injury  than  on  any  special  patholog- 
ical characteristics.  Trauma  may  be  a  factor  in  causing  either 
true  or  false  cysts.     The  presence  of  blood  in  the  cyst  contents  is 
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not  demonstrative  of  traumatism,  since  hemorrhage  may  occur  as 
the  resuh  of  rupture  of  vessels  in  the  wall  of  a  cyst  already 
formed;  on  the  other  hand,  a  cyst  undoubtedly  due  to  injury  may 
contain  clear  watery  fluid  with  no  macroscopic  evidence  of  blood. 
Occasionally  a  cyst  has  old  clots  adherent  to  the  wall,  the  result 
of  previous  hemorrhage. 

The  fact  that  traumatism  will  give  rise  to  pancreatic  cysts 
receives  ample  confirmation  from  both  experimental  and  clinical 
observations.  Lazarus  produced  a  cyst  by  crushing  the  pancreas 
of  a  dog,  forming  a  hasmatoma,  which  later  became  an  encapsu- 
lated cyst  containing  loo  c.c.  of  watery  fluid. 

Traumatic  cysts  are  very  frequently  situated  in  the  lesser 
peritoneal  cavity,  having  little  or  no  direct  association  with  the 
pancreas. 

Hydatid  Cysts. — Hydatid  cysts  of  the  pancreas  are  extremely 
rare  and  present  practically  no  symptoms  or  physical  signs  by 
which  they  can  be  recognized  definitely  as  hydatid  cysts  of  the 
pancreas  in  contradistinction  to  other  cysts  of  the  pancreas  or 
hydatid  cysts  of  neighboring  viscera. 

Congenital  cystic  disease  is  rare  and  has  Httle  or  no  clinical 
significance;  it  is  evidenced  by  multiple  small  cysts  as  in  con- 
genital cystic  disease  of  other  organs.  The  cases  of  cyst  re- 
ported in  children  from  six  to  fourteen  months  of  age  probably  are 
not  cases  of  congenital  cystic  disease,  as  they  had  all  the  character- 
istics of  retention  cysts. 

Contents. — The  appearance  and  character  of  the  fluid  contents 
of  pancreatic  cysts  and  pseudocysts  vary  considerably. 

The  contents  may  be  almost  any  color,  but  usually  are  Hght 
brown,  although  in  many  reported  cases  the  cysts  have  contained 
clear  watery  fluid.  The  presence  of  blood  in  varying  quantities 
influences  the  color,  according  to  the  length  of  time  that  has 
elapsed  since  the  blood  escaped.  The  presence  of  enzymes  also 
causes  alteration  in  the  color  and  may  be  responsible  for  the  loss 
of  the  products  of  hemorrhage  in  the  cyst  contents.  Enzymes 
may  also  be  responsible  for  the  presence  of  blood  in  the  fluid  by 
causing  erosion  of  the  vessels  in  the  wall  of  the  cyst. 

The  character  of  the  contents  varies  from  watery  fluid  to 
a  thick  syrupy  or  colloid  substance  too  thick  to  run  freely  through 
an  aspirating  trochar.     It  is  purulent  if  suppuration  has  occurred. 
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Macroscopic  examination  therefore  ojEfers  very  slight  assistance 
in  determining  the  origin  of  such  a  cyst.  Opinions  differ  as  to 
the  value  to  be  attached  to  the  chemical  analysis  and  microscopic 
examination. 

Chemical  Analysis. — The  presence  in  the  cyst  contents  of 
various  ferments,  rich  in  the  usual  digestive  powers  of  the  pan- 
creas, is  strong  presumptive  evidence  that  the  cyst  is  of  pan- 
creatic origin.  This  is  undoubtedly  true  if  the  fluid  digests 
albumen,  starch  and  fat.  When  all  three  ferments  are  present 
it  is  practically  certain  that  the  cyst  communicates  directly  with 
the  pancreas,  but  the  presence  of  only  one  (unless  it  is  the  fat- 
spHtting  ferment)  is  not  diagnostic.  Many  cysts  of  undoubted 
pancreatic  origin  do  not  contain  all  three  ferments  and  each  one 
of  the  three  has  been  demonstrated  in  cysts  of  extrapancreatic 
origin.  The  absence  of  pancreatic  ferments  in  a  true  cyst  is  due 
to  the  fact  that  chronic  disease  of  the  pancreas  interferes  with 
its  secretory  function.  Their  presence  in  pseudocysts  is  due  to 
communication  with  the  parenchyma  of  the  pancreas. 

The  other  characteristics  of  pancreatic  cyst  fluids  are:  an 
alkaline  reaction;  a  specific  gravity  from  loio  to  1020,  although  it 
may  be  much  higher;  the  constant  presence  of  albumen;  the  fre- 
quent presence  of  cholesterin;  the  occasional  presence  of  mucin; 
and  rarely  the  presence  of  traces  of  uraea. 

Microscopic  examination  reveals  red  and  white  blood  cells, 
epithelium,  fat  globules,  necrotic  tissue  and  frequently  choles- 
terin crystals. 

S5rtnptoms  and  Physical  Signs. — There  are  many  recorded 
cases  in  which  the  only  recorded  symptom  is  the  appearance  and 
gradual  growth  of  an  abdominal  tumor,  but  these  cases  are  ex- 
ceptional. The  presence  of  the  tumor  and  the  associated  inflam- 
matory and  pressure  changes  usually  result  in  marked  digestive 
and  constitutional  changes.  Pain  also  is  a  fairly  constant 
symptom. 

Pain. — This  varies  in  severity  from  a  feeling  of  discomfort  or 
distention  to  attacks  of  severe  lancinating  pain  common  to  the 
serious  abdominal  crises.  Pain  may  be  continuous,  intermittent, 
or  continuous  with  acute  exacerbations.  At  times  the  pain  is 
severe  enough  to  resemble  acute  intestinal  obstruction,  and  often 
is  accompanied  by  vomiting  and  collapse,  which  still  further  con- 
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fuse  the  diagnosis.  Very  little  dependence  can  be  placed  on  the 
locaHzation  of  the  pain.  Usually  it  is  most  severe  in  the  upper 
abdomen,  and  is  deeply  seated.  From  this  position  it  may 
radiate  into  either  hypochondrium,  to  the  back  or  the  lower 
abdomen. 

Pain  may  be  present  before  there  is  any  definite  tumor  or  its 
appearance  may  be  delayed  until  the  cyst  has  reached  a  large 
size. 

The  relation  between  eating  and  the  occurrence  of  pain  is 
usually  indefinite,  but  at  times  it  occurs  only  after  eating  and  may 
be  associated  with  vomiting. 

Vomiting  depends  on  two  factors,  the  severity  of  the  pain  and 
the  interference  with  gastric  function.  It  is  almost  always  a 
concomitant  symptom  when  pain  is  severe,  and  it  has  a  close 
relationship  to  the  occurrence  of  exacerbation.  Vomiting  is  also 
a  constant  feature  in  those  cases  where  the  growth  of  the  cyst 
directly  compresses  the  stomach.  It  may  be  the  delayed  vomit- 
ing of  obstruction  of  the  pylorus,  or  reflex  vomiting  from  gastric 
irritabiHty. 

Pressure  Symptoms. — The  grouping  of  these  symptoms  depends 
on  the  direction  of  growth  of  the  cyst.  Pressure  on  the  stomach 
causes  indigestion,  flatulence,  discomfort  after  eating,  anorexia 
and  finally  vomiting. 

Jaundice  may  be  due  to  direct  pressure  on  the  common  bile- 
duct  or  to  associated  pancreatitis  or  gall-stones.  Constipation 
results  from  pressure  on  the  colon  and  in  a  few  recorded  cases 
this  has  gone  on  to  actual  obstruction. 

More  remote  results  of  pressure  are  ascites  from  obstruction 
of  the  portal  vein,  oedema  of  the  lower  Hmbs  from  obstruction  to 
the  inferior  vena  cava,  and  hydronephrosis  from  pressure  on  the 
ureter. 

Functional  Disturbances. — The  presence  or  absence  of  func- 
tional disturbances  depends  on  the  original  cause  of  the  cyst  for- 
mation and  on  the  degree  of  destruction  of  pancreatic  parenchyma. 
If  the  cyst  is  caused  by  or  associated  with  chronic  pancreatitis 
the  presence  or  absence  of  the  signs  of  pancreatic  indigestion 
depends  on  the  extent  of  involvement.  These  signs,  steatorrhoea, 
azotorrhcea,  bulky  pale  stools,  the  presence  of  the  Cammidge 
reaction  in  the  urine,  etc.,  are  evidence  of  pancreatitis  and  not 
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of  pancreatic  cyst,  but  their  presence  in  conjunction  with  an  upper 
abdominal  tumor  having  the  physical  characteristics  of  a  pan- 
creatic cyst  would  be  strongly  corroborative  evidence.  Occa- 
sionally glycosuria  is  present. 

The  absence  of  signs  indicating  pancreatic  insufficiency  does 
not  rule  out  a  diagnosis  of  cyst  of  the  pancreas,  but  simply  means 
that  there  has  not  been  sufficient  destruction  of  glandular  paren- 
chyma to  interfere  with  its  function. 

Loss  of  weight  and  strength  is  nearly  always  an  accompani- 
ment of  large  cysts  and  may  be  well  marked  even  in  those  of  mod- 
erate size.  It  results  from  various  causes,  notably  from  inter- 
ference with  pancreatic  digestion,  vomiting  and  gastro-intestinal 
disturbances  and  possibly  from  obscure  metabolic  changes. 

Physical  Signs. — The  physical  signs  depend  on  the  presence, 
direction  and  rapidity  of  growth  of  a  cystic  tumor  originating  in 
the  upper  abdomen  between  the  ensiform  and  umbiHcus.  In 
the  majority  of  instances  the  tumor  occupies  the  middle  line  and 
projects  to  the  left  side  more  often  than  the  right.  Unless  too 
small  to  reach  the  surface,  the  recognition  of  a  rounded,  smooth 
cystic  tumor  is  easily  demonstrated  by  abdominal  palpation.  The 
physical  signs  vary  with  the  direction  of  growth  from  the  point 
of  origin. 

Korte  made  three  classes  of  pancreatic  cysts  according  to  the 
direction  of  growth.  In  addition  there  are  cases  that  do  not  fit 
into  any  of  these  groups.  The  direction  of  growth  is  influenced 
by  the  origin  of  the  cyst  in  relation  to  the  reflections  of  perit- 
oneum from  the  pancreas.  Dilatation  of  the  stomach  and  colon 
with  air  shows  the  relation  of  a  cyst  to  these  viscera.  The  degree 
of  dilatation  influences  the  amount  of  contact  between  the  tumor 
and  the  abdominal  wall. 

1.  The  first  of  Korte' s  groups  comprises  those  tumors  that  grow 
forward  between  the  transverse  colon  and  the  stomach,  displacing 
the  latter  upward  and  the  former  dcwnward  (Fig.  28).  The 
amount  of  displacement  depends  on  the  size  of  the  tumor  and 
the  amount  of  air  in  the  viscera.  Cysts  following  this  line  of 
growth  arise  from  the  anterior  surface  of  the  head  or  body  of  the 
pancreas  or  are  pseudocysts  formed  in  the  lesser  peritoneal  cavity. 

2.  The  second  group  includes  growths  from  the  upper  part  of 
the  anterior  surface  of  the  head  or  body  of  the  pancreas  which 
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grow  forward  below  the  liver  and  above  the  lesser  curvature  of 
the  stomach,  displacing  the  latter  downward  (Fig.  29).  This 
direction  of  growth  is  prone  tc  occur  in  those  patients  subject  to 
gastroptosis. 

3.  The  third  group  comprises  cysts  from  the  tail  cf  the  pan- 
creas.    This  lies  on  the  left  of  the  duodeno-jejunal  junction  and 


Fig.  28. — Cyst    of   Pancreas    Pre- 
senting   BENEATH    THE     GaSTRO-COLIC 

Omentum. 


Fig.  29. — Cyst  of  Pancreas  Pre- 
senting  BENEATH   THE  GASTRO-HEP.A.- 

Tic  Omentum. 


cysts  developing  here  grow  into  the  transverse  mesocolon  and  dis- 
place the  colon  in  one  of  three  ways,  upward,  downward  or  directly 
forward.  If  the  colon  is  displaced  downward  the  tumor  grows 
toward  the  left  hypochondrium  simulating  a  splenic  growth.  A 
cyst  that  comes  out  below  the  colon  or  pushes  it  directly  forward, 
grows  toward  the  midline  forming  a  tumor  of  the  middle  abdomen. 
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Its  relation  to  the  colon  is  readily  determined  by  distending  the 
latter  (Fig.  30). 

The  line  of  growth  toward  the  left  hypochondrium  may  also 
be  taken  by  cysts  arising  from  the  body  or  tail  of  the  pancreas 
above  the  reflection  of  the  transverse  mesocolon. 

Retroperitoneal  growth  into 
either  flank  may  occur  in  cysts 
arising  from  the  posterior  surface 
of  the  pancreas.  These  cysts  re- 
semble tumors  of  the  kidney  or 
suprarenal 

Growth  into  the  layers  of  the 
mesentery  resembling  a  mesen- 
teric cyst;  growth  forward  from 
the  head  of  the  pancreas  below 
the  reflexion  of  the  transverse 
mesocolon  below  the  hepatic  flex- 
ure of  the  colon,  resembhng  a 
tumor  of  the  caecum,  ascending 
colon  or  right  kidney;  and  growth 
through  the  foramen  of  Winslow 
into  the  general  peritoneal  cavity 
have  all  been  reported,  but  the 
majority  of  cases  fall  into  one  or 
another  of  Korte's  three  main 
groups. 

Mobility  of  an  upper  abdom- 
inal   tumor    does    not    exclude    a      fig.  3  o.-Cyst  of  Pancreas  Grow- 
pancreatic  origin,  and  some  cysts,  ing   into   the    Transverse    Meso- 
particularly  those  that  arise  from 
the  tail  of  the  pancreas,  often  are  freely  movable. 

Pancreatic  tumors  as  a  rule  transmit  the  pulsation  of  the  aorta. 
This  transmission  ceases  when  the  patient  is  in  the  knee-chest 
posture. 

Disappearance  of  a  cyst  may  be  caused  by  rupture  the  result  of 
an  injury  or  exploratory  puncture  for  diagnosis.  Several  cases 
have  been  reported  in  which  the  cyst  disappeared  as  the  result  of 
discharging  its  contents  into  the  bowel  by  way  of  the  pancreatic 
ducts,  or  by  means  of  a  fistulous  opening.     This  disappearance 
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is  followed  by  profuse  diarrhoea  of  material  resembling  cyst 
contents  or  saliva.     These  cysts  may  refill. 

Diagnosis. — From  the  above  description  it  is  evident  that 
there  are  no  pathognomonic  symptoms  or  physical  signs  of  pan- 
creatic cyst.  A  history  of  epigastric  injury  is  often  an  aid  in 
diagnosis.  Even  at  operation  it  is  impossible  to  differentiate 
true  from  false  cysts  as  their  appearance  and  growth  are  so  similar. 

Diagnosis  depends  largely  on  physical  signs  and  these  may 
resemble  those  of  growths  of  the  Hver,  kidney,  suprarenal,  spleen, 
mesentery  or  ovary. 

As  a  rule,  the  history,  the  relation  existing  between  the  stomach 
and  colon,  possibly  the  accompanying  symptoms  and  signs  of 
pancreatic  insufficiency ,  make  the  diagnosis  fairly  certain  in  the 
majority  of  cases ;  but  in  those  exhibiting  eccentric  forms  of  growth, 
particularly  if  unaccompanied  by  any  symptoms  referable  to 
the  pancreas,  the  diagnosis  always  is  more  or  less  uncertain. 

Differential  Diagnosis.  Mesenteric  and  Omental  Cysts. — As 
cysts  of  the  pancreas  may  occupy  either  of  these  positions  and 
are  also  at  times  freely  movable,  it  is  obviously  impossible  to 
differentiate  certain  cases. 

Kidney  and  Suprarenal  Cysts. — The  resemblance  of  these 
growths  to  retroperitoneal  pancreatic  cysts  is  sometimes  very 
close;  and  if  urinary  findings,  ureteral  catheterization,  renal  symp- 
toms. X-rays  and  examination  of  the  faeces  give  no  clue  the  diag- 
nosis must  be  doubtful.  Tympany  behind  the  axillary  fine  should 
indicate  a  pancreatic  rather  than  a  renal  growth 

Cysts  of  the  Liver.- — Almost  without  exception  these  are  echino- 
coccus  cysts,  but  they  may  closely  resemble  in  physical  signs 
pancreatic  cysts  growing  forward  between  the  hver  and  stomach. 
Inflation  of  the  stomach  might  aid  in  diagnosis  as  it  is  much  more 
Hkely  to  obscure  a  pancreatic  than  a  hver  tumor.  Obtaining 
fluid  by  puncture  should  ensure  a  correct  diagnosis,  but  this  is 
attended  with  considerable  danger.  Exploratory  section  is  much 
safer  and  more  certain. 

Ovariafz  Cysts. — It  should  be  the  rarest  possible  occurrence  to 
confuse  ovarian  and  pancreatic  cysts  after  careful  bimanual 
examination,  under  anaesthesia  if  necessary.  The  presence  of  a 
normal  uterus,  tubes  and  ovaries  in  one,  and  in  the  other  the 
recognition  of  a  pedicle,  with  possible  displacement  of  the  uterus 
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by  traction  or  pressure  and  the  difference  in  history  make  confu- 
sion of  the  two  conditions  very  unlikely. 

Enlarged  Gall-bladder . — Close  contact  with  the  abdominal 
wall,  respiratory  movement  if  non-adherent,  dullness  continuous 
with  the  liver  dullness,  direction  of  growth,  and  the  history  serve 
to  differentiate  a  distended  gall-bladder  from  a  cyst  of  the  head 
of  the  pancreas  even  if  accompanied  by  jaundice. 

Cysts  of  the  Spleen. — The  history,  direction  of  growth,  phys- 
ical signs,  particularly  the  relation  to  the  stomach,  colon,  left 
rib  margin  and  area  of  normal  splenic  dullness  serve  to  make 
confusion  of  these  two  very  unlikely. 

Prognosis. — Pancreatic  cysts  may  persist  for  years  without 
causing  any  symptoms  except  enlargement  of  the  abdomen. 
These  cases,  however,  are  exceptional. 

As  a  rule  the  course  is  progressive,  symptoms  becoming  more 
pronounced  with  increase  in  the  size  of  the  tumor.  Pressure 
symptoms  become  marked,  interference  with  pancreatic  function 
causes  loss  of  weight  and  strength,  and  later  probably  diabetes. 

Spontaneous  or  traumatic  rupture  may  occur  at  any  time  and 
cause  death  by  shock  or  peritonitis.  Suppuration  is  not  very 
infrequent.  W.  W.  Ashhurst  successfully  evacuated  two  quarts 
of  pus  by  pancreatotomy. 

Sudden  enlargement  accompanied  by  symptoms  of  shock  indi- 
cates hemorrhage  into  the  cyst.  Of  i6o  operations  for  pancreatic 
cyst  mentioned  by  Robscn  and  Cammidge,  recovery  ensued  in 
140  cases,  though  eight  of  these  patients  died  within  a  few  weeks 
or  months.  Of  thirteen  patients  under  their  own  care  eleven  re- 
covered after  operation.  Among  eleven  operations  for  pancreatic 
cyst  by  the  senior  author,  there  was  one  death,  a  mortality  of 
9  per  cent.  Four  other  patients  have  been  under  his  care,  in 
whom  the  diagnosis  of  pancreatic  cyst  was  not  confirmed  by 
operation  or  autopsy :  two  of  these  patients  went  home  somewhat 
improved  in  health,  and  two  died  before  operation  was  permitted. 

Treatment. — Medical  treatment  has  no  effect  on  staying  the 
progress  of  the  disease.  Aspiration  is  contraindicated  because 
of  the  danger  of  peritonitis  or  perforation  of  one  of  the  large 
vessels  in  the  wall  of  the  cyst. 

Complete  extirpation  is  only  occasionally  possible^  usually 
in  those  cases  where  the  cyst  arises  from  the  tail  of  the  pancreas 
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or  where  it  grows  forward  between  the  layers  of  the  mesocolon. 
Excision  is  more  difficult  and  has  a  higher  mortality  than  incision 
and  drainage  and  is  nearly  always  impossible  because  of  adhesions 
(Richardson).  It  was  successful  in  the  case  of  the  patient  whose 
history  is  detailed  below. 

Incision  and  drainage  (marsupiaUzation)  is  the  most  suitable 
operation  in  the  majority  of  cases.     The  incision  is  made  over 


Fig.  31. — Cyst  op  Pancreas  Removed  Entire  with  Pedicle  and  Some  Adjoining 
Healthy  Pancreatic  Tissue.     {From  a  patient  in  the  German  Hospital.) 

the  most  superficial  portion  of  the  growth  and  a  rubber  tube 
inserted  into  the  cyst  cavity  after  evacuation  of  the  contents. 
The  tube  is  held  in  place  by  catgut  sutures  and  leakage  guarded 
against  by  a  purse-string  catgut  suture  tied  after  inverting  the 
drainage  wound  and  tube. 

Occasionally  drainage  through  the  loin  is  easier  than  through 
the  abdomen. 

The  cyst  wall  should  be  fastened  to  the  abdominal  wall  but  not 
to  the  skin. 
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The  presence  of  pancreatic  juice  in  the  drainage  fluid  indicates 
a  direct  connection  between  the  pancreas  and  the  cyst  cavity. 
Care  must  be  taken  to  avoid  excoriation  of  the  skin  by  the  pancre- 
atic juice  in  the  discharge.  Ointments  with  a  mineral  rather  than 
an  animal  base  are  recommended  since  the  latter  is  digested  by 
the  discharge.  As  a  rule  granulation  tissue  gradually  obliterates 
the  cavity  and  it  closes  completely,  but  occasionally  a  small 
fistula  may  persist  for  years.  Antidiabetic  diet,  as  recommended 
by  Wohlgemuth,  hastens  the  closure  of  the  fistula  (page  311). 

Cyst  of  Pancreas;  Excision.     Recovery. 

J.  M.,  aged  17  years.     Admitted  to  German  Hospital  Dec.  6,  191 2. 

Chief  Complaint. — Pain,  sharp  and  constant,  in  epigastrium;  anorexia, 
constipation. 

Previous  Medical  History. — Negative. 

Family  History. — Mother  and  father  living  and  well.  Four  brothers  and 
five  sisters  living  and  well.     Two  brothers  died  in  infancy. 

Social  History. — Eats  and  sleeps  poorly.  Bowels  irregular.  Denies 
venereal  infection.     Does  not  smoke  or  drink. 

Present  Illness. — For  past  seven  years  has  had  a  gnawing,  constant  pain 
in  stomach  just  to  left  of  midline,  4.5  centimetres  below  the  ensiform  cartilage, 
and  radiating  to  the  back.  It  was  made  worse  by  eating — the  greatest  pain 
coming  on  one-half  to  one  hour  after  eating  his  meals.  One  year  ago  the 
pain  became  moie  severe  and  he  is  now  unable  to  work.  He  cannot  sleep  or 
eat  anything  but  soft  and  liquid  diet.  November  16,  1910,  he  was  operated  on 
in  another  hospital  for  acute  perforative  appendicitis,  he  made  due  recovery, 
but  his  stomach  pain  persisted  in  spite  of  it.  He  has  never  vomited  food  or 
blood.  Never  has  passed  blood  by  his  bowels,  but  has  been  constipated. 
His  pain  is  present  always,  feels  as  if  he  had  a  boil  on  the  coating  of  his 
stomach.     He  has  no  distention,  no  rigidity  and  peristalsis  is  fair. 

Physical  Examination. — Anaemic  Italian  boy  in  great  pain.  Eyes  and 
ears  negative.  Lips  pallid.  Tongue,  clear,  fissured.  Teeth,  good.  Chest, 
fair  development  and  expansion.  Heart  and  lungs,  surgically  negative. 
Abdomen,  muscular,  seems  wasted.  No  distention  or  rigidity.  Peristalsis 
good.  Sharp,  gnawing,  constant  pain  increasing  one-half  to  one  hour  after 
eating,  present  4.5  centimeters  below  the  ensiform  cartilage  to  the  left  of 
midline.  It  is  aggravated  on  light  palpation.  It  seems  evident  that  there 
is  an  ulcer  present.  No  pain  in  right  iliac  fossa.  No  palpable  masses.  No 
herm'ae.  No  adenitis.  Genitalia  and  extremities,  negative.  Blood  pressure 
— systolic  no,  diastolic  80. 

Operation. — Dec.  9,  1912.  Dr.  Deaver.  Upper  right  rectus  incision.  Peri- 
toneum opened.  Adhesions  found  between  the  great  omentum  and  parietal 
peritoneum.   Liver  adherent  to  the  parietal  peritoneum.    Peritoneum  clamped 
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to  towels.  Gall-bladder  found  normal  and  connected  by  adhesions  to  the 
hepatic  flexure  of  the  colon  and  the  gastro-colic  omentum.  Adhesions  also 
found  between  the  omentum  and  the  duodenum.  Pancreatic  lymph-nodes 
were  enlarged.  Pylorus  patulous.  Adhesions  between  the  jejunum  and 
the  under  surface  of  the  transverse  colon.  Lesser  peritoneal  cavity  opened 
through  the  gastro-colic  omentum  and  mass  found  in  the  tail  of  the  pancreas. 
Mass  found  to  be  a  cyst  the  size  of  a  small  lemon  in  the  tail.  The  cyst 
excised  (Fig.  31).  Rubber  dam  drainage.  Opening  in  the  transverse  meso- 
colon and  the  gastro-colic  omentum  closed  with  single  iodine  gut.  One  piece 
of  rubber  dam  to  the  stump  of  the  pancreas.  Wound  closed  to  drainage. 
Recovery  was  uneventful,  and  patient  was  discharged  January  18,  1913. 
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CHAPTER  VIII. 
SURGERY  OF  THE  SPLEEN. 

Anatomy. 

Position. — The  spleen  occupies  a  position  in  the  posterior 
portion  of  the  left  upper  abdomen  behind  and  sHghtly  to  the  left 
of  the  cardiac  end  of  the  stomach.  Its  long  axis  is  nearly  parallel 
to  the  course  of  the  ribs.  Its  posterior  boundary  is  at  a  point 
one  and  one-half  to  two  inches  external  to  the  vertebrae,  and  it 
extends  to  the  mid-axillary  line  anteriorly.  Its  upper  end  is 
opposite  the  spine  of  the  ninth  dorsal  vertebra,  and  its  lower  end 
is  at  the  level  of  the  first  or  second  lumbar  vertebra.  The  phrenic 
surface  lies  beneath  the  ninth,  tenth  and  eleventh  ribs. 

Surface  Anatomy. — The  normal  area  of  splenic  dullness  extends 
in  the  mid-axillary  line  longitudinally  from  the  ninth  to  the 
eleventh  rib,  and  transversely  from  the  mid-axillary  to  the  pos- 
terior axillary  line. 

Appearance,  Size  and  Shape. — The  spleen  is  of  a  dark  red  or 
purplish  color  and  has  an  average  weight  of  about  195  grams.  The 
size  varies  somewhat,  being  greater  at  the  height  of  digestion  as 
a  result  of  congestion.  The  shape  depends  largely  on  the  sur- 
rounding viscera  and  is  best  ascertained  by  hardening  in  situ,  by 
which  means  one  inconstant  and  three  constant  surfaces  are  pre- 
sented for  study.  These  surfaces  are  named  from  the  organs  with 
which  they  are  in  contact. 

The  phrenic  surface  is  the  outer  and  posterior  convex  surface 
lying  beneath  the  diaphragm.  It  ends  in  front  at  the  anterior 
border,  which  is  particularly  well  marked  below  the  level  of  the 
hilum.  and  contains  one,  two  or  three  notches,  a  diagnostic  sign  in 
enlarged  spleen.  The  anterior  border  separates  the  phrenic  and 
gastric  surfaces. 

The  renal  surface  rests  against  the  anterior  portion  of  the  upper 
end  of  the  left  kidney  and  suprarenal  capsule.  This  surface  does  not 
extend  as  high  as  the  phrenic  surface.  The  tail  of  the  pancreas  is 
sometimes  in  contact  with  this  portion  of  the  spleen,  and  some- 
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times  with  the  gastric  surface.  The  renal  and  phrenic  surfaces 
are  separated  by  the  rounded  posterior  border  of  the  spleen. 

The  gastric  or  anterior  surface  is  concave  and  is  in  contact  with 
the  fundus  of  the  stomach.  This  surface  contains  the  hilum,  a 
fissure  for  the  vessels,  and  at  its  lower  portion  is  in  contact  with 
the  splenic  flexure  of  the  colon,  unless  there  is  a  basal  surface. 

The  basal  surface  when  present  is  a  small  flattened  area  on  the 
inferior  pole  of  the  spleen  resting  on  and  being  supported  by  the 
splenic  flexuie  of  the  colon. 

Blood-vessels. — The  splenic  artery  is  a  branch  of  the  coeliac 
axis.  It  is  relatively  very  large  for  the  organ  it  supphes,  and  its 
course  is  quite  tortuous.  At  the  level  of  the  tail  of  the  pancreas 
it  runs  f  oward  in  the  Heno-renal  hgament,  to  break  up  into  several 
branches  which  enter  the  hilum  one  above  another  and  anterior  to 
the  veins.  These  vessels  ramify  through  the  connective-tissue 
trabeculae  of  the  spleen  and  do  not  anastomose.  The  branch  that 
enters  near  the  upper  pole  of  the  spleen  is  given  off  first  from  the 
main  trunk  and  supplies  several  small  branches  to  the  stomach 
(vasa  bre\da) .  The  gastro-epiploica  sinistra  is  given  off  from  the 
splenic  artery  just  before  it  divides  into  its  terminal  branches. 

The  splenic  veins  are  formed  in  the  fibrous  trabeculce.  They 
join  to  form  several  large  branches  which  emerge  from  the  hilum 
and  unite  to  form  the  splenic  vein  behind  and  below  the  artery. 
The  splenic  and  superior  mesenteric  veins  unite  to  form  the  portal 
vein.  This  fact  accounts  for  the  splenic  congestion  and  enlarge- 
ment associated  with  cirrhosis  of  the  liver. 

The  lymphatics  emerge  from  the  hilum  and  empty  into  nodes 
at  the  tail  of  the  pancreas. 

The  nerves  come  from  the  solar  plexus  and  enter  the  spleen 
with  the  arteries. 

Ligaments. — The  spleen  is  enveloped  in  peritoneum  except 
where  the  ligaments  meet  at  the  hilum  to  form  the  pedicle.  These 
ligaments  are  folds  of  peritoneum  which  transmit  the  blood-vessels. 

When  the  surgeon's  hand  is  introduced  -through  an  abdominal 
incision  and  passes  over  the  anterior  surface  of  the  stomach  to  the 
fundus,  it  encounters  the  spleen.  The  fold  of  peritoneum  thus 
felt,  which  joins  the  spleen  to  the  stomach,  is  the  gastro- splenic 
ligament.  In  it  run  the  vasa  brevia,  branches  of  the  splenic  artery 
to  the  fundus  of  the  stomach.     If  the  surgeon  carries  his  hand  still 
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further  to  the  patient's  left,  it  will  pass  between  the  spleen  and 
the  inferior  concave  surface  of  the  diaphragm.  The  fold  of  per- 
itoneum that  arrests  the  fingers  as  they  pass  behind  the  spleen  to- 
ward the  spinal  column,  is  the  lieno-renal  ligament.  If  one  hand  is 
placed  in  this  situation,  and  the  tips  of  the  other  fingers  are  placed 
anteriorly  on  the  gastro-splenic  ligament,  the  pedicle  of  the  spleen, 
with  all  its  contained  vessels  will  lie  between  the  two  hands. 
If  the  fingers  are  passed  up  over  the  external  convex  surface  of  the 
spleen  to  its  upper  pole  they  will  here  encounter  the  suspensory 
ligament  of  the  spleen  the  lieno-phrenic  ligament,  which  binds  it  to 
the  diaphram.  If  this  is  severed,  the  spleen  may  be  drawn  down 
from  beneath  the  diaphragm  and  sometimes  may  be  brought  into 
the  abdominal  incision. 

Relations. — From  the  description  given  above  it  is  seen  that  the 
spleen  is  in  relation  with  the  following  structures:  Externally 
and  above  with  the  diaphragm,  and  above  this  with  the  pleura, 
■  the  lung,  and  the  ninth,  tenth  and  eleventh  ribs.  Atiteriorly 
with  the  stomach.  Internally  with  the  left  kidney  and  suprare- 
nal capsule.     Inferiorly  with  the  splenic  flexure  of  the  colon. 

It  is  important  to  remember  these  relations  to  surrounding 
organs  when  dealing  with  an  injury  of  the  spleen  since,  especially  in 
cases  of  penetrating  wounds,  one  or  more  of  the  surrounding  struc- 
tures may  be  injured. 

Anatomical  Anomalies. — Accessory  spleens  are  of  two  kinds, 
those  consisting  of  true  splenic  tissue,  and  those  having  the  struc- 
ture of  haemolymph  glands.  The  former  are  true  accessory  or 
supernumerary  spleens;  usually  they  are  joined  by  connective  tis- 
sue to  the  anterior  border  of  the  spleen  from  which  they  have  been 
cut  oft"  during  foetal  life.  Occasionally  these  masses  of  splenic 
tissue  are  found  free  in  the  great  omentum,  in  the  transverse  meso- 
colon or  in  the  gastro-splenic  omentum  near  the  hilum  of  the 
spleen.  Their  significance  is  unknown.  Accessory  spleens  resem- 
bling haemolymph  glands  have  the  same  distribution  as  the  true 
accessory  spleens,  and  in  addition  are  said  sometimes  to  be  found 
within  the  tail  of  the  pancreas.  Usually  they  are  about  the  size 
of  a  pea,  and  vary  in  number  from  fifteen  to  twenty,  although 
much  larger  numbers  have  been  reported. 

Congenital  absence  of  the  spleen,  is  excessively  rare,  but  has 
occurred. 
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Variations  in  Size. — The  spleen  may  be  very  small,  no  larger 
than  a  walnut,  and  all  variations  from  this  to  the  normal  size 
occur. 

Lobulated  and  abnormal  shape  has  been  noted  occasionally,  but 
appears  to  have  no  surgical  interest. 

Movable  Spleen  is  a  pathological  condition  and  is  described  at 
page  396. 
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Physiology. 

Various  functions  have  been  attributed  to  the  spleen,  but  our 
knowledge  of  none  of  them  is  very  definite.  Some  theories  are 
supported  by  a  certain  amount  of  experimental  evidence  while 
others  owe  their  acceptance  to  the  fact  that  they  have  not  yet 
been  disproved.  The  functions  of  the  spleen  are  best  studied  by 
considering  first  the  results  of  its  removal. 

The  results  of  splenectomy  clearly  demonstrate  that  the 
functions  of  the  spleen,  whatever  they  may  be,  readily  are  assumed 
by  other  organs.  The  changes  following  excision  of  a  normal 
spleen  can  be  studied  only  by  animal  experimentation,  although  a 
certain  amount  of  useful  information  is  obtained  after  splenec- 
tomy in  human  beings  for  injury  to  the  normal  organ.  In  the 
latter  cases,  however,  the  organism  has  to  overcome  the  effects 
of  severe  injury  and  hemorrhage,  as  well  as  the  loss  of  the  spleen, 
and  the  various  factors  are  hard  to  differentiate.  Noguchi  has 
recently  recorded  the  removal  of  a  normal  spleen  because  of  its 
intimate  adhesions  to  a  Hpoma  which  was  being  excised.  The 
patient  was  a  man  forty-two  years  of  age,  and  his  blood  did  not 
return  to  normal  for  five  or  six  years  after  the  splenectomy;  at 
first  there  was  a  decrease  of  the  polyriuclear  leukocytes,  and  their 
place  was  taken  by  lymphocytes  and  eosinophile  cells.  The  re- 
sults of  splenectomy  for  disease  of  the  spleen  give  no  rehable  in- 
formation, as  the  splenic  function  practically  has  disappeared 
and  compensation  has  occurred  before  operation. 

The  blood  changes  following  excision  of  the  spleen  may  be  sum- 
marized as  follows: 
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Diminution  of  the  red  blood  cells. 

Disproportionate  decrease  in  haemoglobin. 

Leukocytosis. 

EosinophiHa  and  lymphocytosis. 

These  changes  are  transitory  reaching  their  maximum  in  a 
few  weeks  or  months;  a  gradual  return  to  normal  then  occurs. 
But  lymphocytosis  and  eosinophilia  may  develop  late  and  per- 
sist for  some  time.  No  conclusions  of  any  practical  value  can  be 
drawn  from  these  changes.  Infection  is  responsible  for  many  of 
the  abnormal  results  of  splenectomy  in  human  beings. 

The  removal  of  a  healthy  spleen  or  one  the  site  of  an  acute 
injury,  results  in  a  marked  diminution  in  the  number  of  red  blood 
cells  and  in  the  amount  of  hcemoglobin.  Laudenbach  attributes 
this  to  the  loss  of  the  supposed  function  of  haematopoiesis,  which 
is  disputed  by  most  authorities.  Warthin,  on  the  other  hand, 
concludes  that  it  is  due  to  the  increased  activity  of  the  haemolymph- 
nodes  and  hyperplastic  lymph-nodes,  which  activity  may  exceed 
in  its  extent  the  normal  baemolytic  function  of  the  spleen,  and  thus 
may  cause  excessive  destruction  of  erythrocytes. 

The  Blood-forming  Function  of  the  Spleen. — The  foetal  spleen 
manufactures  red  blood  cells  but  in  spite  of  Laudenbach's  theory, 
mentioned  above,  there  is  no  direct  evidence  to  show  that  this 
function  is  normally  maintained  in  post-uterine  Hfe. 

In  cases  of  severe  ancemia  there  are  in  the  spleen  collections  of 
cells  resembling  myeloid  tissue,  a  fact  which  strongly  suggests 
that,  in  these  conditions,  it  is  actively  engaged  in  the  formation 
of  red  blood  cells  (Meyer  and  Heineke).  The  administration  of 
pyridin  to  rabbits  results  in  the  formation  of  areas  in  the  spleen 
which  closely  resemble  the  collections  of  haematogenetic  cells  in 
the  normal  rabbit  embryo.  Pyridin  causes  anaemia  by  great 
destruction  of  blood  and  its  mode  of  action  probably  resembles 
that  of  the  cause  of  primary  pernicious  anaemia  (Morris). 

In  a  case  of  splenomegaly  with  sclerosis  of  the  bone  marrow, 
reported  by  Donhauser,  the  spleen  contained  islands  of  what  he 
considered  active  haematoplastic  tissue,  the  bone  marrow  having 
lost  its  bone-forming  function  as  a  result  of  sclerosis. 

These  observations  are  sufficient  evidence  to  warrant  the 
assumption  that  in  certain  pathological  conditions  the  spleen 
reverts  to  its  foetal  blood-forming  function.     That  the  regeneration 
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0}  blood  after  hemorrhage  does  not  depend  on  the  spleen  to  any 
extent  is  shown  by  the  fact  that  regeneration  takes  place  as 
quickly  in  splenectomized  as  in  normal  animals  (Freytag). 

While  the  red  cell-forming  function  of  the  spleen  is  disputed, 
there  is  little  reason  to  doubt  that  this  organ  is  concerned  in  the 
formation  of  lymphocytes,  in  common  with  the  other  lymphatic 
structures  of  the  body. 

Haemolysis  and  Blood  Cleansing.- — There  is  no  direct  evidence 
to  prove  that  the  spleen  is  a  haemolytic  organ,  though  this  is 
generally  believed.  It  contains  large  phagocytes  in  which  are 
disintegrating  red  cells  or  particles  of  pigment,  as  well  as  pigment 
free  in  the  pulp.  This  pigment  deposit  and  red  blood  cell  destruc- 
tion are  greatly  increased  in  certain  severe  anaemias.  There  is 
also  free  in  the  spleen  a  large  percentage  of  organic  iron.  These 
facts  suggest  that  the  spleen  either  destroys  the  erythrocytes,  or, 
more  probably,  acts  as  a  mechanical  filter  and  takes  up  the  remains 
of  the  red  blood  cells,  causes  their,  disintegration  and  again  puts 
the  iron  into  solution. 

Metabolic  Functions  of  the  Spleen.  Organ  of  Iron  Metabolism. 
— Experiments  show  that  the  total  elimination  of  iron  in  splen- 
ectomized but  otherwise  normal  dogs  is  considerably  greater  than 
in  dogs  with  spleens.  This  relation  is  maintained  whether  the 
dogs  are  starved  or  well  fed  on  meat.  From  these  facts  it  may  be 
concluded  that  the  spleen  is  an  organ  of  iron  metabolism,  serving 
to  preserve  for  the  use  of  the  organism  the  iron  which  is  liberated 
by  the  metabolism  of  the  body. 

Influence  on  Growth. — Grossenbacher  concludes  from  the  re- 
sults of  experiments  on  puppies,  that  the  spleen  exercises  no  appre- 
ciable influence  on  growth,  differing  therefore  from  the  thyroid  and 
thymus  in  that  its  presence  or  absence  does  not  definitely  influence 
the  course  of  life. 

Protection  of  the  Organism  against  Infection.- — Hubbard,  after 
reporting  his  own  experiments  on  the  resistance  of  guinea-pigs  to 
staphylococcus  pyogenes  aureus  infection  after  splenectomy,  and 
reviewing  five  other  communications,  concludes  "that  the  removal 
of  the  spleen  does  not  alter,  practically,  the  individual's  suscep- 
tibility to  infection  and  that  its  functions  in  this  respect,  if  they 
do  actually  exist,  on  its  removal  are  readily  taken  up  by  other 
organs." 
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Almost  nothing  is  known  of  the  functions  of  the  spleen  and 
the  cause  of  its  enlargement  in  various  infectious  diseases  and 
intoxications.  This  enlargement  is  supposed  to  indicate  some 
protective  action  but  definite  knowledge  is  lacking. 

Manufacture  of  an  Internal  Secretion. — There  is  a  theory, 
supported  by  the  experimental  work  of  Schiff,  Herzen  and  others, 
that  the  spleen  elaborates  an  enzyme  which  acts  on  the  tryp- 
sinogen  contained  in  the  pancreas  and  converts  it  into  trypsin. 
That  this  function,  if  it  does  exist,  is  of  Httle  moment  is  demon- 
strated by  the  results  of  experiments  with  the  fresh  pancreatic 
juice  of  splenectomized  animals.  It  was  shown  that  this  con- 
tained trypsin  in  an  active  form  (Pawlow). 

In  common  with  various  other  organs,  the  liver,  pancreas, 
lungs,  etc.,  the  spleen  contains  a  ferment;  this  is  known  as 
adenase,  and  is  capable  of  converting  adenin  into  hypoxanthin. 
Its  significance  is  unknown. 

Uric  acid  is  present  in  the  spleen  and  it  has  been  suggested 
that  it  is  formed  as  a  result  of  proteid  metaboHsm,  but  Chittenden 
and  Mendel  as  the  result  of  their  experiments  say,  "there  is  no 
evidence  that  the  spleen  exerts  any  special  influence  on  either 
carbohydrate  or  proteid  metaboUsm  in  general." 

Movements  of  the  Spleen. — The  nerves  supplying  the  spleen 
are  derived  from  the  sympathetic;  their  stimulation  causes  con- 
traction; and  their  section  causes  expansion  of  the  spleen. 

Roy  has  shown  that  the  spleen  of  the  dog  contracts  and  re- 
laxes rhythmically  about  once  a  minute.  It  is  supposed  that 
these  contractions  keep  up  the  circulation  and  make  it  independ- 
ent of  the  general  blood  pressure.  After  a  meal  the  spleen  slowly 
expands,  reaching  its  maximum  size  in  about  five  hours,  and 
then  slowly  returns  to  normal.  Relaxation  of  the  muscles  in 
the  trabeculae  and  vasodilatation  are  supposed  to  cause  this 
enlargement. 

The  relation  between  these  movements  and  the  function  of 
the  spleen  has  not  been  discovered. 
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'    General  Consideration  of  Enlargements  of  Spleen. 

Most  of  the  conditions  which  are  of  surgical  interest  cause 
an  enlargement  of  the  spleen;  and  it  is  convenient  to  consider 
the  physical  signs  of  such  enlargements  in  this  place,  before  discus- 
sing the  different  diseases  of  this  organ. 

As  the  spleen  enlarges  it  emerges  from  beneath  the  ribs  about 
the  level  of  the  ninth  costo-chondral  junction.  Further  enlarge- 
ment follows  the  same  Une,  and  an  hypertrophied  spleen  always  is 
in  the  left  abdomen  until  it  reaches  the  level  of  the  umbilicus. 
Further  enlargement  carries  the  splenic  tumor  across  the  middle 
line  as  well  as  downward  on  the  left  side  toward  the  pelvic  brim. 
The  physical  signs  vary  with  the  degree  of  enlargement. 

Inspection. — If  the  abdominal  wall  is  thin  the  enlarged  spleen, 
particularly  its  lower  border,  may  be  seen  moving  with  respira- 
tion below  the  costal  margin.  Otherwise  inspection  reveals 
only  undue  prominence  of  the  left  hypochondrium  over  the  region 
occupied  by  the  tumor.  The  enlargement  may  be  so  enormous 
that  the  whole  abdomen  is  distended,  but  careful  inspection  usually 
shows  this  to  be  more  marked  on  the  left  side.  If  the  lower  pole 
reaches  the  pelvis  the  tumor  does  not  move  with  respiration. 

Palpation. — The  characteristic  features  of  an  enlarged  spleen 
are  its  close  apposition  to  the~a^dominal  wall,  a  sharp  inner  border, 
and  most  important  of  all,  interruption  of  its  inner  border  by  one, 
two  or  three  notches.  These  are  all  readily  felt  if  the  organ 
comes  out  from  under  the  rib  margin  to  any  extent.  Splenic 
tumors  always  grow  forward;  they  never  produce  fullness  in  the 
loin.  Unless  the  spleen  is  anchored  by  peritoneal  adhesions,  it 
moves  freely  with  respiration.  Another  very  characteristic 
feature  is  continuance  of  the  tumor  up  under  the  rib  margin, 
closely  applied  to  the  abdominal  wall.     It  is  possible  to  insinuate 
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one's  hand  between  the  ribs  and  the  upper  border  of  all  but  the 
very  largest  abdominal  tumors,  but  splenic  tumors  unless  pro- 
lapsed are  too  closely  applied  to  the  abdominal  wall  to  permit 
this.  Occasionally  when  there  is  marked  perisplenitis  a  friction  ■ 
rub  may  be  felt  as  the  spleen  moves  with  respiration,  and  adhesions 
may  obscure  the  notches  and  twist  the  spleen  so  as  to  obliterate 
the  sharp  anterior  margin.  With  the  exception  of  these  notches, 
an  enlarged  spleen  usually  is  smooth  and  firm,  although  in  certain 
infectious  diseases  it  is  sometimes  too  soft  to  be  felt.  The  en- 
largement may  be  so  slight  that  the  edge  is  just  to  be  felt  with 
deep  inspiration. 

Percussion.- — An  enlarged  spleen  is  dull  to  percussion  up  to  the 
seventh  or  sixth  rib  or  even  higher  in  the  mid-axillary  line. 
The  colon  is  displaced  first  downward,  and  later  lies  behind  the  en- 
larged spleen,  so  that  any  resonance  due  to  it  will  be  in  the 
flank  or  loin. 

Auscultation. — In  the  majority  of  splenic  tumors  auscultation 
is  negative.  If  there  is  any  perisplenitis  there  may  be  audible  a  to- 
and-fro  friction  rub.  Very  occasionally  there  is  an  audible  mur- 
mur, h«mic  in  origin,  due  to  venous  dilatation.  In  obscure  cases 
it  is  well  to  outline  the  enlarged  spleen  by  auscultatory  percussion. 
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Differential  Diagnosis. — Splenic  enlargements  have  to  be 
differentiated  from  various  kinds  of  abdominal  tumors,  those  in 
and  about  the  kidney  causing  the  greatest  difficulty. 

Pancreatic  Cysts. — For  physical  signs  and  diagnosis  see  page 

375- 

Kidney  Tumors. — New  growths  of  the  kidney  scarcely  ever 
come  into  close  contact  with  the  anterior  abdominal  wall,  and  even 
when  they  do  they  also  cause  marked  bulging  of  the  loin. 

Palpation.- — Kidney  tumors  have  a  rounded  contour  with  no 
sharp,  notched  anterior  border.     They  cause  bulging  and  increased 
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resistance  in  the  loin  when  they  are  large  enough  to  simulate  splenic 
enlargements.  The  range  of  motion  is  much  less.  The  anterior 
surface  slopes  away  from  the  abdominal  wall  as  it  approaches  the 
rib  margin  and,  except  in  the  very  largest  tumors  the  hand  can 
be  insinuated  between  the  costal  margin  and  the  upper  portion  of 
the  tumor.  An  enlarged  spleen  is  closely  appHed  to  the  abdominal 
wall,  at  its  upper  pole,  and  the  hand  cannot  be  passed  above  it. 
A  renal  tumor  seldom  is  so  large  that  it  crosses  the  median  line, 
but  this  not  unfrequently  occurs  in  cases  of  splenic  enlargement. 

Percussion. — The  descending  colon  overhes  the  anterior  surface 
of  the  kidney  and  is  pushed  forward  when  the  kidney  enlarges. 
This  causes  an  area  of  resonance  over  the  abdominal  surface  of  the 
tumor,  while  there  is  dullness  in  the  loin.  The  reverse  is  true  in 
splenic  tumors.  But  very  occasionally  the  growth  of  a  renal  tumor 
pushes  the  colon  outward  instead  of  forward  and  the  area  of  res- 
onance is  in  the  flank  as  in  splenic  tumors;  in  such  cases  the 
surgeon  must  rely  on  the  results  of  palpation  and  on  tests  of  the 
renal  functions,  including  catheterization  of  the  ureters,  etc. 

Auscultation  is  negative. 

Other  symptoms  and  physical  signs  are  of  importance.  The 
surgeon  should  not  forget  that  tumors  of  the  kidney  are  not  always 
accompanied  by  characteristic  renal  pain,  and  that  acute  attacks 
of  perisplenitis  may  cause  paroxysmal  pain  much  resembling  renal 
coHc.  The  most  important  differential  signs  are  obtained  by 
cystoscopy,  catheterization  of  the  ureters  and  careful  examination 
of  the  urine.  In  certain  cases  of  splenic  enlargement  a  differential 
bloo  dcount  clears  up  the  diagnosis. 

Suprarenal  growths  as  a  rule  have  the  same  physical  signs  as 
kidney  tumors,  except  that  the  colon  is  very  often  pushed  down- 
ward instead  of  forward.  Haematuria  frequently  is  present  as  a 
result  of  infiltration  of  the  kidney  by  the  growth. 

Perinephric  Abscess. — Apart  from  the  evidences  of  suppura- 
tion, the  physical  signs  resemble  those  of  enlarged  kidney  more 
closely  than  they  do  those  of  splenic  enlargement.  The  urinary 
and  cystoscopic  findings  depend  on  whether  or  not  the  kidney 
substance  is  involved. 

Ovarian  Tumors. — Several  cases  are  on  record  where  a  dis- 
placed spleen  has  been  mistaken  for  an  ovarian  tumor,  the  mistake 
being  recognized  only  after  the  abdomen  was  opened.     When  the 


Diagnosis  of  Splenic  Enlargement  393 

spleen  is  in  the  pelvis  and  the  notch  cannot  be  felt  by  vaginal  or 
rectal  examination  it  is  readily  seen  how  such  confusion  might 
occur.  A  diagnosis  of  prolapsed  spleen  can  be  made  only  by  feel- 
ing the  notch  in  the  sharp  anterior  border.  A  large  ovarian  tumor 
could  scarcely  be  mistaken  for  a  tumor  of  the  spleen  enlarging 
from  its  normal  position.  The  following  characteristics  of  an 
ovarian  tumor  are  sufhcient  to  make  the  diagnosis:  The  upper 
border  of  an  ovarian  tumor  seldom  is  in  actual  contact  with  the 
left  costal  margin  unless  it  reaches  also  to  the  right  costal  margin. 
Ovarian  tumors  grow  upward  from  the  pelvis  and  the  first  and 
most  prominent  enlargement  is  in  the  lower  abdomen.  They  do 
not  move  with  respiration,  and  have  no  sharp  border  with  one  or 
more  notches.  They  extend  further  across  the  middle  line  and 
cause  more  symmetrical  enlargement  of  the  abdomen.  Vaginal 
examination  as  a  rule  shows  the  tumor  in  close  association  with  a 
normal  sized  uterus,  and  frequently  the  pedicle  of  the  cyst  can  be 
felt  through  the  rectum.  There  usually  is  an  area  of  resonance 
between  the  upper  border  of  dullness  over  an  ovarian  tumor  and 
the  normal  area  of  splenic  dullness. 

Growths  of  the  Splenic  Flexure. — Annular  growths  of  the  colon 
in  the  neighborhood  of  the  splenic  flexure  usually  are  mahgnant 
and  give  rise  to  symptoms  of  intestinal  obstruction  before  a  pal- 
pable tumor  develops.  Occasionally,  however,  a  diffuse  tumor 
forms  in  the  left  upper  abdomen  before  symptoms  of  obstruction 
occur,  and  such  a  tumor  may  have  to  be  differentiated  from  an 
atypical  enlargement  of  the  spleen. 

A  tumor  of  the  splenic  flexure  has  not  the  definite  shape  of 
an  enlarged  spleen,  with  its  sharp  anterior  border  showing  one  or 
more  notches,  nor  has  it  the  same  close  apposition  to  the  abdominal 
wall  throughout  its  extent.  It  is  usually  dull  to  superficial, 
but  resonant  to  deep  percussion.  If  fixed  with  adhesions  it  does 
not  exhibit  the  same  degree  of  mobility  during  respiration  as  does 
the  spleen.  If  not  fixed  its  position  changes  to  a  marked  extent 
with  changes  in  the  patient's  posture.  Sooner  or  later  such  a 
tumor  gives  rise  to  symptoms  of  intestinal  obstruction  and  metas- 
tasis, but  the  diagnosis  should  be  made  and  operation  undertaken 
before  these  occur. 

Tuberculous  Peritonitis.- — In  the  fibrous  form  of  tuberculous 
peritonitis  tumors  of  various  sizes  and  shapes  are  found  in  differ- 
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ent  parts  of  the  abdomen.  When  such  a  tumor  mass  is  formed  in 
the  left  upper  abdomen  and  particularly  if  it  is  adherent  to  the 
spleen  it  may  closely  simulate  in  general  outline  a  splenic  tumor. 
Attention  to  the  following  points  serves  to  distinguish  one  from 
the  other. 

The  range  of  movement  in  a  tuberculous  tumor  usually  is  lim- 
ited by  adhesions  to  the  abdominal  wall.  Although  the  anterior 
border  may  be  well  defined  it  seldom  exhibits  a  notch  similar  to 
those  on  the  spleen.  There  usually  is  an  area  of  resonance 
between  the  tumor  and  the  normal  area  of  splenic  dullness.  Mod- 
erate ascites  often  is  present  in  tuberculous  peritonitis,  but  may 
also  occur  in  some  forms  of  splenomegaly.  Careful  search  nearly 
always  will  reveal  other  tumors,  or  indefinite  areas  of  consolida- 
tion in  different  parts  of  the  abdominal  cavity.  The  tubercu- 
lin reaction  is  of  great  value;  von  Pirquet's  skin  test  is  sufiicient 
in  children,  but  in  adults  the  hypodermic  injection  of  old  tuber- 
culin gives  more  accurate  results. 

Malignant  Peritonitis. — In  this  condition  the  physical  signs 
and  symptoms  are  very  much  like  those  of  tuberculous  peritonitis, 
except  that  it  is  not  likely  that  the  tuberculin  reaction  will  be 
positive.  In  most  cases  other  tumor  masses  are  readily  discover- 
able in  various  portions  of  the  abdominal  cavity. 

Faecal  Impaction. — Except  that  it  may  give  rise  to  a  tumor  in 
the  left  hypochondrium  there  is  very  little  resemblance  between  a 
fffical  impaction  and  an  enlarged  spleen.  The  irregular,  indefinite 
shape,  symptoms  of  temporary  obstruction  alternating  with 
diarrhoea,  pitting  on  pressure,  movability  and  absence  of  the 
usual  physical  signs  of  splenic  enlargement,  serve  to  make  the 
differentiation  comparatively  easy. 

Sarcoma  of  the  Stomach. — Primary  sarcoma  of  the  stomach  is 
rare.  When  it  occurs  it  is  frequently  situated  at  the  fundus, 
infiltrates  the  whole  stomach  wall,  and  may  cause  a  very  large 
tumor  in  the  upper  abdomen.  As  previously  noted  (Vol.  I,  page 
305)  it  is  accompanied  by  enlargement  of  the  spleen  in  about  15 
per  cent,  of  cases. 

Its  distinguishing  characteristics  are:  resonance  on  percus- 
sion over  the  tumor;  change  of  position  during  examination  and 
when  the  patient  changes  his  posture;  a  position  further  to  the 
right  than  is  usual  with  an  enlarged  spleen,  that  is,  the  right  border 
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may  be  beyond  the  middle  line  although  the  tumor  does  not  extend 
below  the  umbilicus;  definite  gastric  symptoms;  and,  while  there  is 
a  sharp  border,  it  is  not  notched  as  a  rule.  The  course  of  such  a 
case  is  rapidly  progressive  to  a  fatal  termination. 

Retroperitoneal  tumors  are  not  easily  confounded  with  those 
of  splenic  origin.  Retroperitoneal  growths  usually  present  within 
the  circle  formed  by  the  large  bowel,  offering  to  percussion  a  dull 
area  surrounded  by  intestinal  tympany.  Inflation  of  the  colon 
and  stomach,  examination  in  the  Trendelenburg  and  knee-chest 
positions,  should  be  adopted  in  obscure  cases. 

Causes  of  Enlargement  of  the  Spleen. 

There  are  two  groups  of  cases  associated  with  splenomegaly, 
(i)  Those  in  which  the  blood  changes  are  distinctive.  (2). 
Those  in  which  the  blood  changes  are  not  distinctive. 

A  complete  blood  examination  is  essential  in  every  case  of 
splenic  enlargement.  A  positive  diagnosis  never  can  be  made 
without  it.  By  this  means  Group  i  is  differentiated  from  Group  2 
with  comparatively  little  difficulty.  With  the  exception  of  cer- 
tain cases  of  malaria  to  be  considered  later  (see  page  428)  opera- 
tive interference  is  absolutely  contraindicated  in  cases  included  in 
Group  I,  and  therefore  they  have  no  place  in  the  consideration  of 
splenomegaly  viewed  from  a  surgical  standpoint. 

Group  I.  Cases  of  Splenic  Enlargement  with  Distinctive 
Blood  Changes. — This  comprises  most  cases  of  malaria,  the  leukae- 
mias, pernicious  anaemia,  splenomegalic  polycythemia,  typhoid 
fever,  and  kala  azar. 

Group  2.  Cases  of  Splenic  Enlargement  without  Distinctive 
Blood  Changes. — This  comprises  two  divisions,  (a)  cases  in  which 
operative  interference  is  advisable  or  necessary,  and  (b)  those  in 
which  it  is  contraindicated. 

The  first  division,  in  which  splenectomy  may  be  necessary, 
includes: 

1.  Movable  spleen. 

2.  Cysts. 

3.  Tumors. 

4.  Tuberculosis. 

5.  Abscess. 

6.  Banti's  disease. 

7.  Traumatic  enlargement. 
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The  second  dmsion  is  of  surgical  interest  only  from  the  stand- 
point of  differential  diagnosis,  since  splenectomy  is  contraindicated. 
It  includes  enlargements  due  to: 

1.  Congestion  and  inflammation. 

2.  Infarct  and  thrombosis. 

3.  Infectious  fevers. 

4.  Hodgkin's  disease. 

5.  Cirrhosis  of  liver. 

6.  Syphilis. 

7.  Amyloid  disease. 

8.  Congenital  syphilis  and  rickets. 

9.  Perisplenitis. 

10.  PseudoleukEemia. 

1 1 .  Hereditary  and  family  forms  of  splenomegaly. 

12.  Pressure  on  portal  vein  by  tumors  of  surrounding 
organs,  liver,  gall-bladder,  pancreas  and  stomach. 

13.  Obstruction  of  the  inferior  vena  cava  above  the  entrance 
of  the  hepatic  veins  by  mediastinal  tumors,  pulmonary 
fibrosis,  chronic  heart  disease,  etc. 

The  diagnosis  of  some  of  these  from  surgical  conditions  is 
obvious.  The  others  will  be  considered  with  the  conditions 
which  they  simulate. 

Movable  Spleen. 

A  movable  spleen  is  also  known  as  a  wandering,  a  floating,  or 
an  ectopic  spleen.  The  terms  prolapse  and  splenoptosis  are  also 
applied.  A  dislocated  spleen  is  one  which  is  fixed  in  an  abnormal 
position. 

Etiology. — Prolapse  of  the  spleen  occurs  most  frequently  in 
women;  thirteen  of  the  fourteen  cases  reported  since  1908  were  in 
women.  Elongation  of  the  ligaments  always  is  associated  with  any 
marked  degree  of  splenic  mobility.  This  lengthening  may  be  con- 
genital or  acquired.  Of  the  congenital  condition  we  know  nothing. 
Acquired  lengthening  sometimes  is  said  to  result  from  trauma, 
but  it  is  probable  that  the  injury  leads  to  abdominal  examination, 
and  that  the  discovery  is  then  made  of  a  prolapse  of  the  spleen 
which  has  existed  without  symptoms  for  some  time.  It  is  possi- 
ble, however,  that  acute  displacements  may  result  from  rupture 
of  the  liagments.     Cases  of  movable  spleen  which  produce  no 
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symptoms  usually  are  discovered  incidentally  during  examination 
for  other  conditions.  General  enteroptosis  may  include  descent 
of  the  spleen,  without  necessarily  any  increase  in  the  length  of 
the  pedicle.  Increased  weight  is  a  factor  in  aetiology,  although 
in  the  majority  of  cases  of  splenomegaly  perisplenic  adhesions 
and  hypertrophy  of  the  ligaments  keep  the  organ  in  place.  Thus 
the  enlarged  spleen  of  leukaemia,  splenic  anaemia,  malaria,  etc., 
usually  does  not  prolapse.  Yet  of  fourteen  cases  of  splenectomy 
for  wandering  spleen  reported  since  January,  1908,  four  were 
associated  with  malarial  hypertrophy  and  three  with  idiopathic 
enlargement.  Elongation  of  the  pedicle  to  10  inches  is  reported 
and  it  often  is  long  enough  to  permit  the  spleen  to  drop  into 
either  iliac  fossa,  or  into  the  pelvis. 

Pathology.— A  movable  spleen  may  vary  in  size  from  normal 
almost  to  any  degree  of  enlargement.  The  pathological  conditions 
in  such  a  spleen  are  of  two  kinds,  those  the  result  of  the  displace- 
ment, and  those  occurring  independently.  Among  the  latter  are 
morbid  changes  the  result  of  fortuitous  diseases  such  as  malaria 
and  leuksemia.  These  changes  are  characteristic  and  well  known 
and  need  not  be  considered  in  connection  with  the  pathology  of 
movable  spleen.  Those  changes  produced  by  displacement  are 
caused  by  twisting  of  the  pedicle  and  interference  with  the  blood 
supply. 

Acute  torsion  occurs  suddenly  and  the  twist  is  tight,  causing 
necrosis  of  the  spleen  and  thrombosis  of  the  splenic  vessels,  unless 
operative  interference  is  immediately  undertaken. 

Chronic  Torsion. — When  twisting  occurs  slowly,  the  twist  is 
loose  and  causes  only  gradual  interference  with  the  blood  supply 
resulting  in  enlargement  from  congestion  of  the  spleen,  hemor- 
rhage into  its  substance  and  consequent  increase  of  fibrous  tissue. 
In  late  cases  these  changes  may  be  succeeded  by  sclerosis  and 
atrophy  with  consequent  diminution  in  size. 

Intermittent  attacks  of  twisting  have  effects  similar  to  those 
seen  in  cases  of  chronic  torsion.  Such  attacks  in  a  wandering 
spleen  usually  cause  perisplenitis  and  the  formation  of  adhesions 
to  the  structures  with  which  it  comes  into  contact. 

The  degree  of  twisting  in  reported  cases  varies  from  one 
incomplete  to  four  complete  turns. 

S5miptoms. — Simple  uncomplicated  mobility  causes  little  or 
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no  disturbance  and  the  diagnosis  is  usually  made  accidentally 
during  routine  abdominal  examination.  Occasionally  indefinite 
gastro-intestinal  symptoms  are  associated  with  splenic  mobility 
and  may  be  considered  the  consequence  of  such  displacement. 
Intermittent  attacks  of  jaundice  and  functional  disturbances  in 
surrounding  organs  may  result  from  the  traction  of  an  enlarged 
movable  spleen.  Digestive  disturbances,  constipation  and  even 
partial  intestinal  obstruction  may  result  from  dragging  of  the 
pedicle.  But  the  only  definite  symptoms  directly  attributable 
to  prolapse  of  the  spleen  are  those  arising  from  twists  of  the 
pedicle. 

Acute  Torsion. — The  primary  and  most  important  symptom 
of  this  condition  is  severe  paroxysmal  pain  and  tenderness  in  the 
left  hypochondrium.  The  pain  may  give  rise  to  nausea  and 
vomiting  and  a  certain  amount  of  shock,  with  increase  in  the 
pulse  rate.  If  unrelieved  the  obstruction  to  the  blood  supply 
causes  necrosis  of  the  spleen  and  the  development  of  localized 
peritonitis.  Death  from  sepsis  or  the  formation  of  a  localized 
abscess  may  result. 

Chronic  Torsion. — The  twist  in  the  pedicle  not  being  so  tight 
as  to  cause  complete  obstruction  of  the  vessels,  the  symptoms 
are  less  sudden  and  severe  in  onset.  Torsion  through  less  than 
three-fifths  of  a  circumference  seldom  produces  symptoms. 
Intermittent  attacks  of  pain  associated  with  local  tenderness  are 
the  only  symptoms  of  moment.  These  attacks  may  occur 
spontaneously  or  result  from  some  sudden  exertion  or  movement. 
Attacks  of  perisplenitis  cause  the  same  symptoms  and  are  the 
cause  of  the  formation  of  the  adhesions  that  fix  the  spleen  in  ab- 
normal positions  {dislocated  spleen).  Rectal  tenesmus  is  caused 
by  impaction  of  a  dislocated  spleen  in  the  pelvis.  Attacks  of 
perisplenitis  or  twist  of  the  pedicle  usually  are  accompanied  by 
elevation  of  temperature  and  increased  pulse  rate. 

Diagnosis. — In  uncomplicated  cases  of  movable  spleen  the 
organ  is  not  enlarged  to  any  extent  and  presents  well-marked 
characteristics.  It  retains  its  shape,  a  sharp  anterior  border, 
and  one  or  more  distinct  notches.  The  normal  area  of  splenic 
dullness  is  absent.  By  putting  the  patient  in  the  dorsal  position, 
the  spleen  can  be  easily  pushed  up  under  the  left  rib  margin, 
where  it  will  remain  until  the  patient  changes  her  position. 
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Twist  of  the  pedicle  causes  increase  in  the  size  of  the  tumor, 
which  becomes  acutely  tender.  Rigidity  of  the  abdominal 
muscles  is  pronounced  but  not  general,  being  confined  to  the  area 
covering  the  displaced  spleen.  If  there  are  no  adhesions  the 
characteristics  of  the  splenic  outline  are  recognizable,  although 
a  diagnosis  of  movable  kidney  is  frequently  made.  As  a  rule  the 
displacement,  the  swelling  and  the  formation  of  an  inflammatory 
exudate  obscure  the  physical  signs  and  render  diagnosis  difficult. 
Cases  are  reported  in  which  a  dislocated  spleen  has  simulated 
appendiceal  abscess,  twisted  ovarian  cyst,  and  pus  tube.  If  the 
spleen  is  impacted  in  the  pelvis,  the  correct  diagnosis  is  impos- 
sible unless  the  notch  can  be  felt  through  the  vagina  or  rectum, 
and  even  then  the  infrequency  of  the  condition  will  cause  a  doubt 
as  to  the  probability  of  such  a  tumor  being  the  spleen. 

Differential  Diagnosis. — In  non-adherent  cases  the  only  con- 
fusion in  diagnosis  arises  from  the  question  of  movable  kidney, 
the  great  frequency  of  which  condition  and  its  similarity  in  symp- 
toms and  physical  signs  making  a  mistake  pardonable.  But 
careful  examination  for  the  splenic  notch,  attempting  to  palpate 
the  kidney  independent  of  the  abdominal  tumor,  the  absence  of 
the  urinary  changes  which  frequently  result  from  a  kidney  crisis 
and  the  different  range  of  mobility  in  the  two  organs,  are  signs  to 
be  looked  for  and  given  due  weight  in  arriving  at  a  diagnosis. 
The  splenic  artery  is  said  to  be  palpable  in  cases  of  movable  spleen, 
but  this  is  not  true  of  the  renal  artery  when  the  kidney  is  dis- 
placed. Forgetting  the  possibility  of  a  movable  spleen  is  the  most 
frequent  cause  of  mistake. 

The  diagnosis  of  an  adherent  misplaced  spleen  usually  is 
impossible,  since  inflammatory  exudate  obscures  the  splenic 
outline,  and  the  history  and  physical  signs  point  to  inflammation 
of  the  organ  normally  occupying  the  area  affected.  Thus  a  mass 
in  the  right  iliac  fossa,  associated  with  pain,  tenderness,  rigidity, 
fever  and  leukocytosis  is  more  likely  to  be  an  appendiceal  abscess 
than  anything  else.  Likewise,  if  the  tumor  is  in  the  pelvis  it 
simulates  ovarian  or  tubo-ovarian  disease. 

Treatment. — For  those  cases  of  movable  spleen  discovered 
accidentally,  no  operative  treatment  need  be  undertaken.  The 
patient  does  not  suffer  from  the  condition  and  no  harm  is  likely  to 
arise.     For  those  cases  complicated  with  twists,  perisplenitis  and 
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adhesions  operative  treatment  is  indicated  and  consists  in  spleno- 
pexy or  splenectomy,  preferably  the  latter  (see  page  428).  There 
are  seventeen  operations  for  wandering  spleen  reported  from 
January  i,  1908,  to  December  31,  191 1,  (fourteen  splenectomies, 
two  splenopexies,  and  one  exploratory  operation  in  which  noth- 
ing was  done  when  the  tumor  in  the  pehds  was  found  to  be  the 
spleen).  All  the  patients  made  uneventful  recoveries.  Splenec- 
tomy sometimes  is  very  difficult  on  account  of  the  adhesions  formed 
between  the  spleen  and  various  abdominal  organs.  G.  G.  Ross 
did  splenopexy  in  one  patient  with  ptosis  of  the  spleen,  in  the 
German  Hospital,  but  symptoms  persisted  and  splenectomy  was 
eventually  required  and  proved  perfectly  successful. 
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Cysts  of  the  Spleen. 

The  two  main  varieties  of  cysts  found  in  the  spleen  are  the 
parasitic  (chiefly  echinococcus)  and  the  simple,  or  non-parasitic. 
One  case  of  dermoid  cyst  of  the  spleen  was  reported  by  Andral  in 
1829.     The  entire  subject  has  been  reviewed  recently  by  Fowler. 

Echinococcus  Cysts. — Among  native  born  Americans  echino- 
coccus disease  is  almost  unknown.  In  1901  Lyon  collected  241 
cases  of  echinococcus  disease  reported  in  North  America.  The 
nationality  of  149  patients  was  determined  and  among  these  there 
were  only  two  Canadians  and  one  American,  the  rest  being  for- 
eigners (136),  negroes  (10)  and  undetermined  (92).  Of  the  241 
cases  the  spleen  was  the  seat  of  disease  in  nine  (3.7  per  cent.). 

Pathology. — Involvement  of  the  spleen  may  be  primary  or  by 
extension  from  the  gastro-splenic  omentum.  Any  portion  of  the 
organ  m.ay  be  affected  and  it  may  contain  more  than  one  cyst,  but 
each  individual  cyst  is  unilocular.  The  size  of  the  cysts  varies; 
very  often  they  are  so  small  as  to  remain  undetected  until  autopsy, 
at  other  times  they  reach  a  size  which  necessitates  surgical  in- 
terference. Small  cysts  may  be  destroyed  spontaneously  and  the 
remains  may  become  calcified.    Large  cysts  may  rupture  or  become 
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infected.  Rupture  leads  to  serve  toxaemia  and  peritonitis,  which 
may  be  fatal,  or  to  the  danger  of  dissemination  of  the  disease 
by  the  escape  of  living  parasites,  if  the  more  serious  compKcations 
do  not  occur.  Infection  results  in  the  formation  of  an  abscess, 
presenting  no  special  characteristics. 

Macroscopically  and  microscopically  the  cyst  presents  the  same 
appearance  and  causes  the  same  tissue  reaction  in  the  spleen  as 
in  other  organs. 

S3nm.ptoms.- — The  symptoms  are  those  of  simple  cyst.  The 
"hydatid  thrill"  is  usually  absent,  but  may  be  simulated  by  other 
conditions. 

Differential  Diagnosis. — Exploratory  puncture  seldom  is  justi- 
fiable on  account  of  the  danger  of  toxaemia,  infection  and  the 
escape  of  living  parasites  into  the  peritoneal  cavity.  The  finding 
of  cyst  elements  in  puncture  fluid  is  pathognomonic  but  their 
absence  does  not  exclude  the  possibility  of  echinococcus  disease. 
The  information  obtained  by  exploratory  puncture  is  not  of  sufii- 
cient  value  to  warrant  the  risk  incurred.  A  complement  fixa- 
tion test  may  also  be  used,  as  in  hydatid  disease  elsewhere  in 
the  body. 

Prognosis.- — Cysts  of  large  size  are  always  a  source  of  danger. 
Rupture  or  infection  may  occur  and  are  very  serious  complications. 

Treatment. — Splenectomy  is  the  ideal  treatment  but  may  be 
impossible  on  account  of  extensive  adhesions.  Under  these  con- 
ditions excision  or  resection  of  the  cyst  and  drainage  should  be  un- 
dertaken.    Successful  results  from  marsupialization  are  reported. 

Simple  or  Non-parasitic  Cysts.  Causes. — Trauma  is  the  most 
frequent  cause  of  non-parasitic  cyst  of  the  spleen  and  is  the  only 
setiologic  factor  that  is  accepted  without  question.  It  gives  rise 
to  a  subcapsular  hsematoma  which  subsequently  may  become  a 
serous  cyst  from  deposition  of  the  solid  elements. 

Blood  Cysts. — In  addition  to  trauma,  other  causes  of  blood  cysts 
are  haemangeiomata,  hemorrhage  into  serous  or  lymph-cysts,  and 
hemorrhage  into  the  spleen  during  the  course  of  infectious  fevers, 
typhoid,  malaria,  etc. 

Serous  Cysts. — Serous  cysts  usually  result  from  haematomas, 

but  occasionally  their  origin  is  undetermined  and  several  theories 

have  been  advanced  to    account   for  their  development.     It   is 

held  by  some  that  a  cyst  may  result  from  degeneration  of  portions 
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of  the  peritoneal  endotheHum  misplaced  beneath  the  splenic 
capsule  during  embryonic  life.  Another  theory  is  that  some  of 
the  splenic  pulp  is  extruded  through  a  rent  in  the  capsule  and  that 
a  cyst  is  developed  in  the  space  that  is  left. 

Lymph-cysts. — ^Lymph-cysts  are  due  to  the  degeneration  of 
lymphangeiomata  or  to  the  occlusion  of  lymph- vessels  and  the  es- 
cape of  lymph. 

Retention  cysts  do  not  occur  as  there  are  no  tubular  glands 
in  the  spleen. 

Pathology. — Blood  cysts  contain  blood  and  blood  remnants. 
The  color  varies  according  to  the  age  of  the  cyst  and  the  degree  of 
alteration  in  the  blood.  Serous  cysts  are  characterized  by  clear 
fluid  contents,  of  low  specific  gravity  (1003  to  loio),  containing  no 
albumen.  Lymph-cysts  contain  fluid  having  the  characteristics 
of  lymph;  it  is  clear,  straw  colored,  has  a  high  specific  gravity  and 
contains  a  large  amount  of  albumen.  Cholesterin  in  varying 
amounts  is  contained  in  the  fluid  of  every  splenic  cyst.  When  it 
is  excessive  the  cysts  are  known  as  cholesterin  cysts. 

Non-parasitic  cysts  may  be  uni-  or  multilocular,  and  vary  in 
size  from  those  which  are  of  no  pathological  significance  to  those 
containing  2  gallons  of  fluid.  The  cyst  walls  also  vary  from  those 
of  extreme  thinness,  to  the  thickened  and  calcified  walls  of  old 
cysts.  The  cysts  are  lined  with  endothelium,  but  this  is  not 
always  demonstrable  if  the  walls  have  undergone  degeneration. 
Any  portion  of  the  spleen  may  be  involved  at  first,  but  as  the  cyst 
develops  it  very  soon  becomes  subcapsular.  Rapid  increase 
usuaHy  but  not  always  is  due  to  hemorrhage  into  the  cyst.  Hun- 
tington reports  a  case  where  a  lymph-cyst  increased  from  the 
umbilicus  to  the  pelvic  brim  in  three  weeks. 

Adhesions  may  form  around  the  spleen  and  make  operation 
very  difficult.  Unlike  hydatid  cysts,  rupture  or  infection  scarcely 
ever  occurs  in  cases  of  simple  cyst. 

Symptoms. — Pain  is  the  most  noticeable  symptom.  It  is  due 
to  three  main  causes:  the  weight  of  the  tumor,  stretching  of  the 
capsule,  or  attacks  of  perisplenitis.  Pain  from  the  weight  of  the 
tumor  varies  in  degree  and  may  be  only  a  sense  of  fullness  and  dis- 
comfort. Sudden  stretching  of  the  capsule  and  attacks  of  peri- 
splenitis cause  severe  pain.  Other  symptoms  result  from  dragging 
on  and  interference  with   the  function   of  neighboring   organs. 
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Gastric,  intestinal,  urinary,  respiratory  and  cardiac  disturbances 
are  thus  occasioned.  In  some  reported  cases  the  patients  have 
had  chills,  although  the  malarial  parasite  was  not  demonstrable. 

The  physical  signs  are  enlargement  of  the  left  upper  abdomen, 
a  palpable,  smooth  tumor  emerging  from  beneath  the  left  costal 
ii\argin,  and  fluctuation.  Small  cysts  cause  no  symptoms  or 
physical  signs  and  require  no  treatment. 

Diagnosis. — The  diagnosis  is  based  on  the  physical  signs,  and 
on  the  existence  of  a  cystic  tumor  growing  from  and  intimately 
associated  with  the  spleen.  Cysts  of  the  spleen  have  been  mis- 
taken for  pancreatic  cyst,  movable  kidney,  cystic  kidney,  hydro- 
nephrosis and  ovarian  cyst.  These  conditions  have  been  suffi- 
ciently described. 

Treatment. — Surgical  treatment  is  indicated  whenever  the  cyst 
grows  rapidly  or  is  of  a  size  sufficient  to  cause  distressing  symptoms. 
Excision  of  the  cyst  with  repair  of  the  raw  area,  or  splenectomy 
are  the  accepted  methods  of  treatment  at  present.  Marsupiali- 
zation and  incision  and  drainage  should  be  considered  obsolete. 
Successful  results  have  followed  all  forms  of  treatment,  but  splenec- 
tomy has  been  performed  oftener  than  any  other  operation. 
There  have  been  twenty-five  operations  reported,  with  one  death 
(page  431)- 

REFERENCES. 

Andral:  Precis  d'Anat.  Pathol.,  Paris,  1829,  ii,  432. 

Bacelli:  Policlinico,  1897,  v,  4. 

Bazy:  Bull.  Soc.  Chir.,  Paris,  1909,  xxxv,  841. 

Bircher:  Deut.  Zeit.  f.  Chir.,  1908,  xcii,  323. 

Fowler:  Annals  of  Surgery,  1913,  i,  658. 

Huntington:  Trans.  Amer.  Surg.  Assoc,  1907,  xxv,  366. 

Johnston:  Surg.  Gynec.  and  Obst.,  1908,  vi,  615. 

Lyon:  Osier's  Modern  Medicine,  Phila.,  1907,  vol.  iv,  p.  735. 

SoLiERi:  Deut.  Zeit.  f.  Chir.,  1910,  cvi,  594. 

Tumors  of  the  Spleen. 

These  are  rare.  Types  of  sarcoma  are  the  least  unusual,  but 
are  more  often  secondary  than  primary.  Fibroma,  chondroma, 
osteoma,  and  lymphangioma  have  also  been  observed. 

The  proper  treatment  is  splenectomy. 
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Tuberculosis  of  the  Spleen. 

Usually  this  is  a  secondary  involvement,  though  a  few  cases  of 
apparently  primary  infection  have  been  recorded.  The  spleen  is 
not  much  enlarged.  The  formation  of  a  cold  abscess  is  common. 
Splenectomy  is  the  only  efficient  treatment,  but  seldom  can  be 
done  if  the  disease  is  so  far  advanced  as  to  make  the  diagnosis 
reasonably  certain  before  the  abdomen  is  opened. 
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Abscess  of  the  Spleen. 

Abscess  of  the  spleen,  or  acute  suppurative  splenitis,  may  occur 

in  the  course  of  pyaemia  from  any  cause.  In  malignant  endocar- 
ditis, infective  emboli  lodging  in  the  spleen  give  rise  to  abscesses, 
which  are  usually  multiple  and  small.  Infection  of  infarcts  the 
result  of  thrombosis  of  branches  of  the  splenic  artery  gives  rise  to 
abscesses  w^hich  may  be  of  sufiicient  size  to  occasion  definite 
physical  signs.  Cases  of  abscess  of  the  spleen  that  are  amenable 
to  surgical  treatment  usually  have  been  preceded  by  some  acute 
infectious  fever.  Malaria,  typhoid,  dysentery,  influenza,  dengue, 
and  relapsing  fever  have  been  reported  as  predisposing  causes. 
Malaria  is  the  most  frequent  infection  preceding  the  develop- 
ment of  splenic  abscess.  The  infecting  agent  in  general  infections 
varies  with  the  original  cause  but  in  those  cases  w^here  the  spleen 
is  the  only  seat  of  disease  the  colon  bacillus  is  the  organism  most 
often  found,  although  staphylococci  are  occasionally  observed, 
and  it  is  probable  that  the  typhoid  bacillus  alone  is  capable  of 
causing  suppuration.  The  majority  of  reports  do  not  include 
bacterial  findings.  Occasionally  the  slpeen  may  be  involved  in  an 
abscess  caused  by  extension  from  a  neighboring  focus  of  infec- 
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tion,  such  as  empyema,  subphrenic  abscess,  perforated  gastric 
ulcer,  perinephric  abscess,  etc.  Hcematomas  and  cysts  (simple 
or  parasitic)  may  become  infected  with  resulting  abscess  formation. 
Neugebauer  has  reported  a  case  following  appendicitis. 

Pathology. — Pya^mic  abscesses  are  multiple  and  small  and  have 
no  distinctive  characteristics.  Those  the  result  of  infection  of  an 
infarct  usually  are  single  and  they  always  extend  to  the  periphery. 
The  majority  of  abscesses  amenable  to  surgical  treatment  (this 
includes  particularly  those  resulting  from  infectious  diseases)  are 
single  and  of  large  size.  When  they  reach  the  surface  of  the  spleen 
they  excite  perisplenitis  resulting  in  the  formation  of  adhesions 
to  surrounding  structures.  The  spleen  always  is  enlarged,  due 
partly  to  the  presence  of  the  abscess  and  partly  to  the  inflamma- 
tory reaction  it  sets  up.  In  deep-seated  abscesses  the  enlargement 
is  uniform,  but  when  they  extend  to  the  periphery  the  swelhng  is 
locaKzed,  except  in  the  very  largest  abscesses  with  destruction  of 
the  whole  splenic  pulp.  The  abscess  cavity  contains  pus  cells, 
broken  down  blood  and  splenic  pulp.  The  wall  is  formed  by 
necrotic  splenic  tissue  surrounded  by  an  area  of  inflammatory 
reaction.  Occasionally  the  reaction  is  sufficient  to  isolate  and 
completely  wall  off  small  abscesses  so  that  the  contents  eventually 
become  inspissated  and  the  area  of  infection  becomes  quiescent. 
Infiltration  of  the  abscess  wall  with  lime  salts  may  occur,  and  in 
some  cases  overgrowth  of  connective  tissue  with  absorption  of  the 
abscess  has  resulted,  leaving  a  small  depressed  scar  to  mark  the 
site  of  the  original  lesion. 

An  infected  haematoma  or  cyst  has  its  own  pathological  an- 
atomy, to  which  is  added  that  peculiar  to  abscess  formation. 

Symptoms. — Pain  in  the  left  hypochondrium  is  the  first  and 
most  constant  symptom.  It  varies  in  character  from  a  dull  ache 
to  severe  paroxysms  of  extreme  intensity.  Fever,  chills  and 
sweats  are  fairly  constant  accompaniments,  but  their  significance 
may  be  masked  by  the  original  disease,  as  when  an  abscess  de- 
velops in  the  course  of  malaria.  Occurring  in  pyaemia,  infection 
of  the  spleen  is  indicated  by  acute  pain  in  the  splenic  region  and 
aggravation  of  the  symptoms  of  infection,  with  the  occurrence  of 
chills,  fever  and  sweats.  Quite  often  an  abscess  develops  gradu- 
ally, with  obscure  symptoms,  and  comparatively  little  pain  and 
fever. 
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Perforation  of  a  splenic  abscess  causes  symptoms  that  vary 
with  the  site  of  the  rupture.  General  peritonitis  results  from  per- 
foration into  the  peritoneal  cavity,  although  this  usually  is  pre- 
vented by  the  presence  of  adhesions.  Vomiting  of  pus  and  blood 
follows  perforation  into  the  stomach,  empyema  a  perforation 
through  the  diaphragm,  and  the  passage  of  blood  and  pus  bv 
rectum  a  perforation  into  the  colon.  Subphrenic  abscess  due  to 
disease  of  the  spleen  usually  is  located  in  the  lesser  peritoneal 
cavity.  Among  forty-four  cases  of  suppuration  in  the  lesser 
peritoneal  cavity,  tabulated  by  Michel  and  Gross,  seven  were  due 
to  disease  of  the  spleen. 

The  general  systemic  disturbances  resulting  from  splenic  ab- 
scess are  those  of  suppuration  anywhere,  and  their  severity  varies 
in  individual  cases.  Hectic  fever,  leukocytosis,  secondary  anae- 
mia, gastro-intestinal  disturbances,  anorexia,  loss  of  weight,  etc., 
occur;  but  as  these  may  be  present  in  any  form  of  infection  they 
have  no  localizing  value. 

Physical  Signs. — The  physical  signs  are  those  of  enlargement 
of  the  spleen,  with  tenderness  and  rigidity  more  or  less  localized 
when  the  abscess  approaches  the  surface.  A  circumscribed  promi- 
nence may  be  seen  and  felt  in  moderate-sized  abscesses,  but  when 
very  large  the  abscess  occupies  so  much  of  the  substance  of  the 
spleen  that  surface  localization  does  not  occur.  If  the  tenderness 
is  not  too  great,  fluctuation  may  be  obtained  in  certain  cases;  in 
others  the  tumor  is  soft  and  doughy  in  consistence,  with  irregular 
indurated  edges;  and  in  still  others  no  area  of  softening  can  be 
made  out.  A  friction  rub  may  be  heard  sometimes  when  peri- 
splenitis is  present. 

An  abscess  which  develops  toward  the  deeper  surfaces  of  the 
spleen  will  cause  no  demonstrable  localizing  physical  signs,  except 
enlargement  of  the  spleen. 

Diagnosis. — Pain  over  the  spleen  is  by  no  means  pathogno- 
monic of  abscess  as  it  occurs  also  in  perisplenitis,  embolism, 
cysts,  enlargements  in  some  acute  fevers,  etc.  Leukocytosis  is  not 
a  constant  factor,  both  the  actual  and  differential  count  being  nor- 
mal in  many  cases.  Definite  fluctuation  is  infrequent.  There  are, 
therefore,  always  certain  cases  with  such  obscure  histories,  symp- 
toms and  physical  signs  that  diagnosis  before  operation  is  difficult 
or  impossible. 
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Exploratory  puncture  never  should  be  undertaken  because  of 
the  danger  of  peritonitis. 

Frank  cases  of  splenic  abscess  present  fewer  difficulties.  Pain 
and  tenderness  over  an  enlarged  spleen  during  or  following  some 
infectious  fever,  accompanied  by  chills,  fever  and  sweats  and 
polymorphonuclear  leukocytosis,  indicate  the  probable  presence  of 
suppurative  splenitis.  If,  in  addition,  a  localized  fluctuating 
swelling  develops  the  diagnosis  is  certain.  In  those  cases  in  which 
neither  a  local  softening  nor  diffuse  fluctuation  is  demonstrable, 
rapid  and  progressive  enlargement  of  the  spleen  is  a  valuable  sign, 
and  when  taken  in  conjunction  with  a  history  indicating  infection, 
is  very  characteristic. 

Careful  attention  to  the  previous  history,  the  symptoms  and 
course  of  the  illness,  and  the  physical  signs  indicate  the  correct 
diagnosis  in  a  majority  of  cases,  in  fact  in  all  but  those  whose 
obscurity  renders  accurate  diagnosis  impossible.  At  the  onset, 
the  condition  frequently  is  mistaken  for  a  relapse  of  the  original 
illness  (malaria,  typhoid  fever,  influenza,  etc.) 

Abscesses  that  do  not  cause  palpable  enlargement  are  of  no 
surgical  significance.  Very  large  splenic  abscesses  have  to  be 
differentiated  particularly  from  perinephric  abscess,  and  from 
pyo-  and  hydronephrosis. 

Prognosis. — In  abscesses  of  embolic  origin  the  prognosis  is 
that  of  the  original  condition,  as  a  rule  very  unfavorable.  Those 
amenable  to  surgical  treatment  are  not  the  result  of  pyaemia  and 
gives  a  much  more  favorable  outlook.  A  number  of  recoveries 
following  operation  are  reported.  Recovery  has  occasionally  fol- 
lowed spontaneous  rupture  and  discharge,  but  the  abscess  usually 
reforms  if  the  patient  survives  the  rupture.  In  single  abscesses 
arising  from  local  conditions  the  prognosis  depends  on  early  recog- 
nition and  prompt  operation.  Under  these  circumstances  a  large 
percentage  of  recoveries  may  be  expected. 

Treatment. — Incision  and  drainage  is  the  operation  usually 
undertaken  and  the  one  most  generally  applicable.  Under  certain 
circumstances  splenectomy  may  be  preferable,  as  for  instance,  when 
the  abscess  recurs  after  drainage.  As  a  rule  perisplenic  adhesions 
render  splenectomy  impossible. 

Johnston  in  1908  collected  nine  splenectomies  for  abscess  with 
eight  recoveries.     Perkins,  in  1907,  wrote  that  splenectomy  had 
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been  performed  successfully  ten  times  for  splenic  abscess.     All  re- 
ported cases  since  1908  have  been  treated  by  incision  and  drainage. 
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Baxti's  Disease  or  Splexic  Ax.«mia. 

This  group  includes  splenic  pseudoleukaemia,  primary  spleno- 
megaly -^-ith  ansmia,  splenic  lymphadenoma,  idiopathic  or  cr}'pto- 
genic  splenomegaly,  splenomegahc  cirrhosis  of  the  hver  and  primi- 
tive endothelioma  of  Gaucher,  although  many  investigators  class 
the  latter  disease  as  a  new  growth.  With  this  exception  it  is 
generally  considered  that  all  the  other  conditions  represent 
different  names  for,  or  various  stages  of  the  same  disease,  but 
a  great  deal  of  confusion  still  exists  in  regard  to  the  classification 
of  diseases  characterized  by  splenomegaly  and  anaemia.  From 
a  surgical  standpoint  the  conditions  here  included  as  stages  of 
or  different  names  for  Banti's  disease  have  a  strong  reason  to  be 
grouped  together,  apart  from  their  symptoms  and  pathology,  as 
they  are  all,  except  splenomegalic  cirrhosis,  greatly  improved  if 
not  permanently  cured  by  splenectomy.  Cirrhosis  is  the  last 
stage  of  Banti's  disease  and  when  it  appears  the  time  has  passsed 
when  splenectomy  could  have  had  any  effect  on  the  progress  of 
the  disease. 

Banti's  disease  was  first  described  by  him  in  1882,  and  is 
characterized  by  great  chronicity  and  three  definite  clinical  and 
pathological  stages: 
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1.  Simple  enlargement  of  the  spleen, 

2.  Enlargement  with  secondary  ancemia. 

3 .  Cirrhosis  of  the  liver  with  splenomegaly. 

-Etiology. — Our  knowlegde  of  the  aetiology  of  Banti's  disease 
does  not  rest  on  a  firm  basis.  Many  theories  have  been  advanced 
but  no  definite  causative  agent  is  known. 

Banti's  own  belief  is  that  the  disease  is  due  to  an  unknown 
infective  agent  setting  up  changes  of  a  non-inflammatory  character. 
This  agent  is  carried  by  the  blood  to  the  spleen  and  causes  degen- 
eration of  the  splenic  pulp  and  follicles  and  hyperplasia  of  the 
reticulum;  the  latter  is  the  more  conspicuous  feature  and 
results  in  the  development  of  the  fibro-adenomatous  appearance 
so  commonly  seen;  the  morbific  agent,  according  to  Severino, 
is  then  carried  away  from  the  spleen  in  the  splenic  vein, 
which  at  autopsy  always  is  found  sclerosed.  Two  theories 
as  to  the  origin  of  this  toxin  are  maintained;  according  to  one 
theory  this  toxin  is  supposed  to  be  elaborated  in  the  spleen, 
which  is  recognized  as  the  seat  of  primary  disease;  the  other 
theory  is  that  the  toxin  is  formed  as  the  result  of  disordered 
metabolism  elsewhere  in  the  body.  It  is  not  improbable  that 
toxins  may  be  formed  in  both  ways.  Banti  favors  the  second 
theory  of  the  origin  of  the  toxin.  Osier  suggests  an  autointoxica- 
tion of  gastro-intestinal  origin  as  the  starting-point  of  the  disease. 
Rolleston  believes  that  the  spleen  is  the  site  of  a  chronic  infective 
or  toxic  process  which  occasions  the  pathological  changes  observed 
there  and  which  subsequently  inhibits  blood  formation  and  causes 
secondary  an£emia. 

Discussing  splenic  anaemia,  Sutherland  and  Burghard  advanced 
the  theory  that  this  condition  is  a  functional  disturbance  of  the 
spleen  and  not  necessarily  an  actual  disease.  They  explain  the 
origin  of  the  signs  and  symptoms  as  follows:  Normally  the  endo- 
thelial cells  of  the  spleen  ingest  old  red  blood  cells.  Loss  of 
vasomotor  control  of  the  splenic  artery,  due  to  disease  of  the 
visceral  sympathetic  gangha  (Barr),  causes  overfilHng  of  the 
spleen,  and  this  results  in  hyperplasia  and  increased  functional 
activity.  In  consequence  of  this  increased  activity  the  endo- 
thelial cells  destroy  both  diseased  and  healthy  red  blood  cells 
(Harris  and  Herzog).  The  quick  regeneration  of  erythrocytes 
and  haemoglobin  after  splenectomy  indicates  haemolysis  and  not 
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diminished  blood  formation  as  the  cause  of  the  anaemia.  The 
rapid  rise  in  the  number  of  red  blood  cells  suggests  that  the  blood- 
forming  organs,  which  have  been  working  at  high  pressure  to 
overcome  the  excessive  detruction  caused  by  the  spleen,  are  able 
to  regenerate  the  blood  very  rapidly  after  the  spleen  has  been 
extirpated. 

The  bacteriology  of  Banti's  disease  is  negative.  Animal  ex- 
periments and  careful  study  of  operative  and  postmortem  speci- 
mens have  emphasized  the  fact  that,  if  it  is  an  infective  disease, 
the  causative  agent  is  still  unknown. 

No  connection  exists  between  the  previous  medical  history  and 
the  occurrence  of  Banti's  disease;  syphilis,  malaria,  other  infectious 
diseases  and  alcoholism  have  not  been  proved  to  have  astiological 
significance.  Nor  is  there  any  evidence  to  show  a  family  predis- 
position for  the  disease  except  in  the  case  of  the  primary  endothe- 
lioma of  Gaucher.  Several  observers  of  the  latter  disease  have 
reported  a  family  incidence  with  a  tendency  to  appear  in  several 
members  of  the  same  generation. 

Age. — Cases  are  reported  from  six  to  seventy- two  years  but 
the  great  majority  occur  between  twenty  and  forty-five  years. 
The  age  of  Banti's  fifty  patients  ranged  from  twelve  to  fifty-five 
years,  two  occurring  before  the  age  of  fifteen  years,  seventeen 
between  fifteen  and  twenty-five  years,  fifteen  between  twenty- 
five  and  thirty-five  years,  eleven  between  thirty-five  and  forty- 
five  years,  and  five  between  forty-five  and  fifty-five  years.  The 
age  of  Osier's  fifteen  patients  ranged  from  twenty  to  fifty-eight 
years;  that  of  West's  twenty  patients  from  nine  to  seventy- two 
years.  Sutherland  and  Burghard  report  a  splenectomy  for 
splenic  ansemia  in  a  child  six  years  old.  It  is  probable  that  many 
cases  begin  in  childhood  and  on  account  of  the  chronic  course  of 
the  disease  the  patient  does  not  come  under  treatment  for  some 
years.  The  senior  author  has  recently  operated  on  a  female  child 
twenty-two  months  old,  with  recovery.  The  differential  diagno- 
sis of  the  splenomegalies  of  childhood  offers  unusual  difficulties 
on  account  of  their  number,  variety  and  obscure  aetiology. 

Sex. — The  first  series  of  cases  of  Banti's  disease  pubHshed 
showed  a  great  preponderance  of  males,  thirteen  of  Osier's  fifteen; 
nineteen  of  West's  twenty-four,  and  seven  of  Lyon's  eight  cases. 
More  recent  reports  do  not  sustain  these  figures;  thirty- two  of 
Banti's  fifty  patients  were  females,  and  of  Simonds's   collected 
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forty-eight  cases,  twenty-five  were  females  and  twenty-three 
males.  Torrance  collected  thirty-six  splenectomies  for  Banti's 
disease;  seventeen  of  the  patients  were  females,  fifteen  were  males. 
In  four  the  sex  was  not  mentioned.  Practically,  therefore,  both 
sexes  are  about  equally  affected. 

No  race  or  country  is  particularly  associated  with  the  occur- 
rence of  the  disease. 

Pathology. — The  first  changes  occur  in  the  spleen,  and  these 
attain  their  permanent  character  before  any  other  pathological 
alterations  appear.  Then  secondary  anaemia  develops  and 
finally  the  changes  in  the  liver  and  portal  system  complete  the 
morbid  anatomy  of  the  disease. 

Spleen. — The  spleen  enlarges  steadily  but  retains  its  normal 
shape  and  appearance.  The  average  weight  is  from  1500  to  1750 
grammes  but  enormous  hypertrophy  is  reported  at  times.  The 
largest  spleen  in  Simonds's  collected  cases  weighed  4500  grammes, 
and  in  Bovaird's  case  of  endothelioma  the  spleen  weighed  6250 
grammes. 

Very  commonly  there  are  a  large  number  of  perisplenic  adhe- 
sions, and  these  may  give  great  trouble  at  operation,  sometimes 
rendering  splenectomy  impossible. 

The  capsule  and  fibrous  tissue  of  the  trabeculae  undergo  con- 
siderable hypertrophy,  but  the  most  marked  change  is  hyperplasia 
of  the  reticular  fibres  without  any  marked  change  in  the  cellular 
elements.  The  Malpighian  corpuscles  are  overgrown  with  con- 
nective tissue  and  atrophied,  and  in  some  places  have  completely 
disappeared.  In  addition  the  whole  spleen  shows  more  or  less 
passive  hyperaemia.  There  is  also  in  every  case  some  proHfera- 
tion  of  the  endothelium  of  the  sinuses.  Very  often  normal  areas 
of  splenic  tissue  with  functionally  active  Malpighian  corpuscles 
remain  scattered  throughout  the  substance  of  the  spleen. 

The  amount  of  endothelial  proliferation  varies  and  may  be 
so  great  as  to  -cause  the  characteristic  changes  known  as  primitive 
endothelioma  oj  the  type  oj  Gaucher .  In  these  cases  the  spleen  as  a 
rule  is  uniformly  enlarged,  but  in  Stengel's  case  a  nodular  growth 
was  present.  Microscopic  examination  reveals  hyperplasia  of 
the  endothelium  occurring  in  large  masses.  In  addition  there  are 
areas  of  necrosis  and  hemorrhage  and  overgrowth  of  the  reticular 
connective  tissue.     The  liver,  lymph-nodes  and  bone  marrow  also 


412  Surgery  of  the  Spleen 

show  these  endothehal  accumulations.  The  appearance  of  the 
spleen  is  strongly  suggestive  of  a  new  growth;  but  the  long  dura- 
tion, the  uniform  distribution  of  the  areas  of  endothelial  proHfera- 
tion  and  the  cure  of  the  condition  by  splenectomy  are  strong 
arguments  against  malignancy.  Pathologically,  primitive  endo- 
thelioma is  a  distinct  and  definite  form  of  splenomegaly  but  clinic- 
ally it  has  the  characteristics  of  splenic  anaemia. 

Splenic  Vein. — There  is  always  some  chronic  sclerosing  endo- 
phlebitis  of  the  splenic  veins  and  in  some  cases  it  is  exces- 
sive, with  calcification  and  stenosis.  The  portal  vein  may  also 
be  affected. 

Liver. — There  is  no  change  in  the  liver  until  late  in  the  second 
stage  of  the  disease.  From  this  time  on  the  changes  cannot  be 
distinguished  from  those  of  Laennec's  atrophic  cirrhosis. 

Sjmiptoms  and  Physical  Signs. — Banti's  disease  runs  an  ex- 
tremely chronic  course  of  from  five  to  twenty-five  years. 

First  Stage. — This  is  characterized  by  its  insidious  onset 
and  long  duration.  There  is  gradual  progressive  and  painless 
enlargement  of  the  spleen,  which  may  be  accompanied  by  a 
sense  of  weight  and  discomfort  in  the  left  hypochondrium. 
The  increase  in  size  of  the  spleen  continues  until  the  lower  pole  is 
on  a  level  with  or  below  the  umbihcus,  but  when  the  pelvic  brim 
is  reached  growth  ceases.  The  splenic  tumor  in  these  cases  is  as 
big  as  any  except  the  largest  of  the  leukaemic  spleens.  There  is 
no  connection  between  the  size  of  the  spleen  and  the  occurrence 
or  severity  of  the  symptoms.  Splenomegaly  is  present  for  three 
to  five  years  or  longer  before  the  onset  of  the  symptoms  of  anaemia 
which  mark  the  beginning  of  the  second  stage. 

Second  Stage. — The  early  symptoms  of  this  stage  are  those  of 
simple  anaemia,  pallor,  weakness,  dyspnoea  and  palpitation. 
The  grade  of  the  anaemia  has  no  relation  to  the  severity  of  the 
disease.  With  the  development  of  these  symptoms  the  blood 
usually  shows  changes  of  a  chlorotic  type — diminution  of  red 
blood  cells  and  haemoglobin,  with  a  low  color  index.  The  haemo- 
globin may  be  diminished  to  50  or  even  40  per  cent.  In 
addition  there  is  also  leukopenia  with  relative  lymphocytosis; 
the  total  count  may  fall  to  1000-1500  per  cubic  millimetre. 
Leukopenia  is  very  characteristic  of  splenic  anaemia,  but  in  com- 
mon with  diminution  in  the  red  blood  cells  and  heemoglobin  is  not 
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necessarily  present  in  all  cases.  These  changes  may  be  very 
slight  or  even  completely  absent  even  when  the  symptoms  of 
anaemia  are  well  developed.  Later  in  the  disease  the  blood 
picture  may  be  profoundly  modified  by  hemorrhages. 

Following  the  appearance  of  anaemia,  changes  in  the  amount 
and  quality  of  the  urine  occur.  Banti  in  his  recent  paper  asso- 
ciates the  onset  of  the  second  stage  with  the  appearance  of 
urinary  changes.  The  amount  of  urine  diminishes  to  1000  c.c. 
or  less  in  twenty-four  hours,  and  it  contains  urobilin  and  albumen 
intermittently. 

The  liver  begins  to  enlarge,  until  it  is  readily  palpable  three 
or  four  fingers'  breadths  below  the  costal  margin  in  the  right 
nipple  line.  It  is  smooth  and  painless.  There  is  no  ascites  or 
jaundice. 

Gastro- intestinal  hemorrhages,  particularly  haematemesis, 
may  occur  before  the  onset  of  cirrhosis.  Forty  per  cent,  of  the 
blood  from  the  stomach  reaches  the  portal  system  through  the 
vasa  brevia  and  splenic  vein,  and  haematemesis  is  the  mechanical 
result  of  congestion  of  the  splenic  vein.  Other  hemorrhages, 
subcutaneous,  from  the  nose  and  gums,  haematuria  and  metena 
may  also  occur.  Digestive  disturbances  and  diarrhoea  occasion- 
ally are  observed. 

The  skin  and  conjunctiva  may  develop  a  grayish-yellow  color, 
but  actual  pigmentation  or  jaundice  does  not  occur  in  this  stage. 

With  the  approach  of  the  third  stage  the  liver  diminishes  in 
size.  The  second  stage  lasts  from  eighteen  months  to  several 
years. 

Third  Stage. — The  onset  of  the  third  stage  is  characterized  by 
the  development  of  ascites.  This  does  not  necessarily  mean  the 
presence  of  cirrhosis  of  the  liver,  since  ascites  frequently  is  seen 
before  cirrhosis  is  demonstrable,  as  is  shown  by  several  operations 
and  autopsy  reports.  Anaemia  and  enlargement  of  the  spleen  are 
the  causative  factors  under  these  circumstances.  The  ascitic 
fluid  has  all  the  appearances  of  a  transudate.  It  reforms  rapidly 
after  paracentesis. 

The  liver  continues  to  diminish  in  size  and  well-marked 
cirrhosis  develops.  The  gastro-intestinal  hemorrhages  are  ag- 
gravated. The  urine  is  still  further  diminished  and  contains 
urobilin  and  at   times  bilirubin.     The  skin  develops  a  certain 
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amount  of  pigmentation  in  a  few  cases  and  late  in  the  disease 
actual  jaundice  may  occur. 

Simonds  in  a  critical  study  of  fourty-seven  cases  of  Banti's  dis- 
ease, from  the  literature,  divides  them  into  two  distinct  groups, 
each  having  definite  pathological  and  clinical  characteristics. 

Group  I  consisted  of  thirty-three  cases  which  were  character- 
ized pathologically  by  hyperplasia  of  all  the  connective-tissue 
elements  of  the  spleen,  and  at  times  by  marked  congestion,  by 
varicose  veins  in  the  lower  end  of  the  oesophagus  and  cardiac  end 
of  stomach,  and  frequently  by  cirrhotic  changes  in  the  liver  and 
increase  in  the  red  bone  marrow.  The  patients  were  twenty 
years  or  more  of  age  when  the  symptoms  began.  The  clinical 
characteristics  of  the  cases  in  this  group  are  splenomegaly,  pro- 
gressive anaemia,  with  a  low  color  index,  usually  leukopenia,  but 
never  leukocytosis.  These  are  constant  findings  and  on  them 
the  diagnosis  rests.  Others,  in  order  of  frequency,  are  gastro- 
intestinal hemorrhage,  ascites,  diarrhoea,  epistaxis,  pigmentation 
of  the  skin  and  jaundice,  which,  if  present,  appears  late  in  the 
disease. 

Group  2  consisted  of  fourteen  cases,  which  were  characterized 
by  diffuse  proliferation  of  the  endothelium  of  the  spleen.  The 
retroperitoneal  lymph-nodes  and  liver  sometimes  show  the  same 
type  of  endothelial  proliferation.  The  average  age  of  onset  of 
symptoms  was  fifteen  years  and  there  was  an  undoubted  family 
tendency.  Clinically  this  group  is  characterized  by  a  more  pro- 
longed course  than  those  cases  included  in  group  i;  there  is 
splenomegaly;  anaemia  with  a  low  color  index;  hemorrhages 
other  than  gastro-intestinal,  such  as  nasal,  oral,  and  subcutaneous; 
and  absence  of  leukocytosis.  Pigmentation  and  jaundice  are  less 
frequent. 

Hill  divides  cases  diagnosed  splenic  anaemia  into  a  cachectic 
and  a  haemolytic  group.  The  hemolytic  group  he  considers 
examples  of  pernicious  anaemia  with  enlarged  spleen.  Its  char- 
acteristics are  splenomegaly,  a  blood  picture  of  the  mild  "pernic- 
cious"  type,  leukopenia,  haematemesis  and  pigmentation.  He 
thinks  the  occurrence  of  splenomegaly  is  due  to  splenophlebitis. 
The  characteristics  of  the  cachectic  group  are  splenomegaly, 
anaemia  of  the  secondary  type  with  a  persistently  low  color  index, 
relative  lymphocytosis,  hemorrhages,  transient  ascites,  slight  en- 
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largement  of  the  lymphatic  nodes,  and  long  duration  without 
pigmentation. 

Diagnosis. — The  diagnosis  of  Banti's  disease  or  splenic 
anaemia  in  the  early  stages,  before  the  appearance  of  the  anaemia,  is 
impossible.  Whatever  the  subsequent  developments,  at  this  stage 
the  case  is  one  of  "idiopathic"  splenomegaly.  Even  after  the 
appearance  of  anaemia  the  differential  diagnosis  presents  many  dif- 
ficulties. Fortunately  the  technique  of  splenectomy  is  so  simple, 
and  within  recent  years  the  indications  have  been  so  extended  that 
a  great  many  of  the  conditions  that  might  be  confused  with  splenic 
anaemia  are  now  subjected  to  the  same  treatment,  splenectomy. 

The  diagnosis,  however,  often  may  be  made  with  reasonable 
certainty.  The  splenic  enlargement  first  must  be  distinguished 
from  tumors  of  other  organs.  This  subject  was  considered  at 
page  391.  Certain  other  diseases  must  then  be  excluded.  The 
most  important  of  these  are  discussed  below. 

As  cirrhosis  of  the  liver  is  the  terminal  stage  of  Banti's  disease, 
it  is  possible,  in  the  later  stages  of  the  latter  affection  that  doubt 
will  arise  as  to  the  causation  of  the  splenomegaly.  If  symp- 
toms characteristic  of  hepatic  cirrhosis,  such  as  haematemesis, 
ascites,  jaundice  and  decrease  in  the  size  of  the  liver,  appear 
after  the  splenic  enlargement  has  existed  for  some  time,  clinically 
the  case  is  Banti's  disease  in  the  terminal  stage;  although  it  must 
be  remembered  that  these  symptoms  do  not  necessarily  mean  that 
hepatic  cirrhosis  exists,  as  they  may  precede  its  development. 
Enlargement  of  the  spleen  occurring  at  the  same  time  or  after  the 
changes  in  the  liver  and  the  onset  of  symptoms,  indicates  that  the 
true  condition  is  cirrhosis  of  the  liver  rather  than  Banti's  disease. 
The  history  and  physical  signs  may  enable  one  to  determine  the 
form  of  cirrhosis  which  is  present. 

That  this  degree  of  simplicity  in  reaching  a  diagnosis  is  not 
always  observed,  is  shown  by  the  confusion  that  still  exists  in  the 
classification  of  these  cases.  The  three  forms  of  hepatic  cirrhosis 
most  likely  to  be  mistaken  for  splenic  anaemia  are  the  syphilitic, 
the  alcoholic  and  the  hypertrophic  of  Hanot. 

In  Syphilitic  Cirrhosis  of  the  liver  the  previous  history,  the 
Wasserman  reaction,  and  the  result  of  treatment  are  the  main 
points  on  which  reliance  may  be  placed  in  reaching  a  diagnosis. 
Moreover,  the  enlargement  of  the  liver  due  to  syphilis  is  irregular. 
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Leukopenia  is  absent  and  in  some  cases  there  is  a  persistent  but 
moderate  leukocytosis.  It  must  be  remembered  that  a  positive 
Wasserman  reaction  is  not  necessarily  diagnostic,  as  there  is  no 
reason  to  suppose  that  a  man  with  Banti's  disease  might  not  have 
had  syphiUs  previously.  Nor  is  the  size  of  the  spleen  a  sign  to  be 
depended  upon,  as  this  varies  from  moderate  to  great  enlargement 
just  as  in  Banti's  disease.  The  ansemia  of  syphilitic  cirrhosis  may 
be  very  severe.  Extreme  anaemia  of  undertermined  origin  always 
suggests  syphilis. 

In  Alcoholic  Cirrhosis,  the  small  liver,  big  spleen  and  anasmia 
suggest  Banti's  disease  with  recurring  hemorrhages. 

The  age  of  onset,  alcoholic  history,  early  appearance  of  symp- 
toms of  cirrhosis  and  the  late  development  of  splenomegaly  will 
serve  for  differentiation  from  all  except  the  most  rapidly  devel- 
oping cases  of  Banti's  disease. 

In  the  Hypertrophic  Cirrhosis  of  Hanoi,  the  great  enlarge- 
ment of  the  liver  and  the  marked  jaundice  usually  are  sufhcient 
to  indicate  that  the  enlargement  of  the  spleen  is  secondary,  even  if 
the  time  of  the  occurrence  of  splenic  enlargement  in  relation  to 
hepatic  enlargement  is  not  known. 

Haemachromatosis. — This  is  a  rare  condition  of  biliary  and 
splenic  enlargement  associated  with  haemolysis  of  unknown  origin. 
Pigmentation  of  the  skin  and  internal  organs  results  from  the  de- 
posit of  an  iron-containing  pigment.  Hepatic  and  splenic  enlarge- 
ment occur  synchronously. 

Pernicious  Anasmia.- — Cases  of  pernicious  anasmia  with  great 
enlargement  of  the  spleen  are  not  very  uncommon  and  in  certain 
stages  readily  may  be  mistaken  for  splenic  anaemia.  If  the  anemia 
is  extreme,  the  color  index  high,  and  if  nucleated  red  blood  cells 
and  poikilocytes  are  present,  the  case  is  much  more  likely  to  be  one 
of  pernicious  anaemia  than  of  Banti's  disease,  even  though  the 
spleen  is  enlarged  to  the  pelvic  brim.  Even  if  the  changes  in  the 
blood  characteristic  of  pernicious  ansemia  are  absent,  the 
presence  of  extreme  anaemia  is  against  Banti's  disease  unless  there 
has  been  a  recent  severe  hemorrhage  to  account  for  it.  Even  in 
the  late  stages  of  Banti's  disease  it  is  uncommon  for  the  propor- 
tion of  heemoglobin  to  fall  below  40  per  cent,  unless  there  has 
been  recently  a  severe  hemorrhage.  Morris  Lewis  reported  a 
case  in  which  the  haemoglobin  was  90  per  cent,  a  short  time  before 
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the  onset  of  hemorrhage  and  18  per  cent,  a  few  days  la'ter.  The 
history  and  blood  picture  usually  serve  to  differentiate  the  two 
conditions,  and  confusion  will  be  less  apt  to  occur  if  it  is  borne  in 
mind  that  a  tremendously  enlarged  spleen  does  not  necessarily 
rule  out  pernicious  anaemia. 

Hodgkin's  Disease. — A  splenic  form  of  Hodgkin's  disease, 
characterized  by  anaemia,  enlarged  spleen  with  lymph-adeno- 
matous  masses  but  without  enlargement  of  the  superficial  lymph- 
nodes,  has  been  described  by  some,  but  it  is  very  questionable 
whether  such  a  condition  exists. 

Malarial  Hypertrophy. — Severe  secondary  anaemia  with 
enlarged  spleen  as  a  sequel  of  malaria  presents  many  of  the 
characteristics  of  splenic  anaemia.  The  previous  history  usually 
is  definite  enough  to  enable  one  to  avoid  a  mistake  in  diagnosis. 
If  repeated  blood  examination  is  negative,  exploratory  splenic 
puncture,  as  a  rule,  reveals  the  malarial  parasite,  but  is  open  to 
the  objection  that  it  exposes  the  patient  to  the  risk  of  severe 
hemorrhage.  On  account  of  the  anaemia  and  the  danger  of 
rupture  from  slight  degrees  of  traumatism  splenectomy  is  becom- 
ing increasingly  popular  as  a  treatment  for  "  ague  cake"  spleen. 

Leukaemia  is  diagnosed  by  the  blood  picture.  During  remis- 
sions when  the  blood  returns  to  normal,  the  diagnosis  is  difficult; 
but  observation  of  the  patient  for  a  short  time  reveals  the  true 
condition. 

S3rphilis  rarely  is  a  cause  of  symptoms  and  physical  signs 
resembhng  splenic  anaemia.  The  Wassermann  reaction  and  the 
result  of  treatment  in  doubtful  cases  are  sufficient  to  establish 
the  diagnosis.  In  adults  this  splenic  enlargement  usually  is 
secondary  to  syphilitic  affections  of  the  liver,  while  in  children 
syphilis  causes  primary  splenomegaly.  D'Arcy  Power  reported 
a  successful  case  of  splenectomy  for  simple  hypertrophy,  which' 
turned  out  to  be  syphilitic  in  origin.  Gumma  of  the  spleen  is  of 
pathological  rather  than  surgical  interest. 

Amyloid  spleen  always  is  secondary  to  causes,  such  as 
suppuration,  tuberculosis,  etc.,  which  are  easily  demonstrable. 

Tiimors  and  tuberculosis  of  the  spleen  are  discussed  at 
page  403. 

Splenomegaly  in  Childhood. — Except   the  hypertrophy   oc- 
curing  in  acute  infectious  diseases,  enlargement  of  the  spleen  in 
27 
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infancy  and  early  childhood  is  a  condition  of  obscure  aetiology. 
Congenital  syphilis,  rickets,  disturbance  of  metaboHsm  and  intes- 
tinal disorders  of  doubtful  classification  are  all  considered  aetio- 
gical  factors  in  this  group.  It  is  very  Hkely  that  some  are  cases  of 
true  splenic  anaemia,  but  on  account  of  the  frequency  of  spleno- 
megaly in  childhood  and  the  uncertainty  of  the  blood  picture,  such 
a  diagnosis  always  is  doubtful. 

Pseudoleukcemia  infantium  of  von  Jaksch,  usually  appearing  in 
the  second  year  of  life,  is  characterized  by  very  grave  anaemia,  by 
marked  splenomegaly  and  usually  by  moderate  enlargement  of  the 
liver.  The  red  blood  cells  may  be  reduced  to  1,000,000  and  the 
haemoglobin  falls  disproportionately,  giving  a  low  color  index.  The 
blood  shows  normoblasts,  poikilocytosis,  leukocytosis  (15-20,000) 
and  relative  increase  in  lymphocytes.  Two  cases  of  splenectomy 
with  recovery  are  reported,  but  medical  treatment  gives  very  good 
results,  and  even  in  severe  cases  iron,  arsenic  and  mercury  cause 
improvement  and  eventual  cure  in  a  large  proportion  of  patients. 
One  of  these  cases  of  splenectomy  with  recovery  was  in  a  child 
fifteen  months  old  (Graff).  The  association  of  rickets  with  pseudo- 
leukaemia  is  accidental,  not  causative.  A  history  of  congenital 
syphihs  is  present  in  about  50  per  cent,  of  cases. 

Cirrhosis  of  the  liver  with  splenomegaly,  ascites,  and  usually 
chronic  jaundice,  known  as  splenomegalic  cirrhosis,  occurs  in 
children  and  presents  no  characteristic  differences  from  the  same 
condition  in  adults,  except  that  there  may  be  a  family  tendency. 
There  are  other  forms  of  splenic  enlargement  of  a  family  and 
hereditary  type  in  children,  one  the  so-called  congenital  acholuric 
icterus  of  Minkowski  and  the  other  a  family  type  of  splenomegaly 
with  dwarfing,  infantilism,  etc.  Surgical  treatment  has  not  as 
yet  been  undertaken  for  these  cases. 

Haemolytic  Splenomegaly.- — Under  this  name  Banti  has  quite 
recently  described  another  disease  first  observed  by  him  in  1903. 
It  resembles  both  Banti's  disease  and  haemolytic  jaundice,  and 
is  promptly  cured  by  splenectomy.  Some  cases  already  reported 
as  examples  of  Banti's  disease  he  thinks  really  were  instances  of 
haemolytic  splenomegaly  (Umber,  Lintvarev).  The  fundamental 
symptoms  are  (i)  splenomegaly,  (2)  ansemia,  (3)  jaundice.  Pa- 
tients come  under  treatment  on  account  of  the  anaemia;  the  large 
spleen  gives  no  trouble  and  may  pass  unnoticed.     The  anaemia 
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varies  in  intensity  from  time  to  time,  over  a  period  of  years. 
During  the  worse  phases  the  spleen  grows  larger,  the  urobilinuria 
increases,  and  the  jaundice,  if  already  present,  deepens.  During 
the  better  phases  of  the  malady  the  red  blood  cells  vary  be- 
tween three  and  four  milhons;  in  the  bad  phases  they  fall  below 
one  milUon.  The  color  index  usually  is  below  i ;  the  haemoglobin 
may  fall  even  lower  then  20  per  cent.  The  red  blood  cells  show 
anisocytosis,  poikilocytosis,  and  polychromatophilia.  There  usu- 
ally are  some  cells  with  basophihc  granules,  and  there  may  be 
even  normoblasts.  The  resistance  of  the  R.  B.  C.  is  diminished: 
the  initial  haemolysis  may  be  0.60  and  the  total  haemolysis  0.34. 
The  white  blood  cells  vary  from  4500  to  11,500,  usually  being  about 
normal.  The  differential  count  varies  much  from  time  to  time. 
Myelocytes  are  seldom  found,  and  only  in  the  phases  of  intense 
anaemia.  Jaundice  may  not  develop  for  many  years;  always  is 
slight,  but  grows  worse  during  the  phases  of  severe  anaemia. 
The  faeces  always  are  well  colored;  urobilin  always  is  present  in  the 
urine.  The  liver  often  is  enlarged,  especially  during  the  phases  of 
severe  anemia.  Death  occurs  in  from  six  to  twelve  years  unless 
splenectomy  is  done;  and  this  is  the  only  measure  which  has  any 
effect.     In  three  cases  thus  treated,  recovery  ensued  in  all. 

Prognosis  and  Treatment. — Medical  treatment  is  absolutely 
worthless  as  regards  the  cure  or  arrest  of  the  disease.  With  the 
most  skillful  administration  of  drugs  or  other  therapeutic  agents, 
such  as  the  X-rays,  the  course  of  the  disease  is  steadily  toward  a 
fatal  termination.  Splenectomy  is  the  only  form  of  treatment 
that  ofi'ers  any  hope  of  permanent  cure.  As  the  operations  and 
reported  cases  multiply  and  as  the  after-results  are  studied,  it  is 
becoming  more  and  more  e\adent  that  surgery  effects  an  absolute 
cure  in  the  first  stage  of  the  disease  in  every  patient  who  makes  an 
operative  recovery.  In  the  second  stage  the  primary  mortahty  is 
higher  and  the  percentage  of  permanent  cures  is  less.  In  the  third 
stage  the  disease  is  too  advanced  to  expect  any  good  results  from 
splenectoniy,  but  Talma's  operation  may  be  undertaken  at  this 
time  with  moderate  hope  of  success  in  removal  of  the  symptoms 
of  cirrhosis.  One  point  should  be  thoroughly  understood:  ascites 
and  slight  or  transient  jaundice  occurring  in  the  course  of  Banti's 
disease  do  not  absolutely  contraindicate  splenectomy,  because 
they  may  occur  before   cirrhosis  of  the   liver   is  present.     The 
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latter  is  the  only  contraindication  to  splenectomy,  and  it  is  not 
an  absolute  contraindication.  Banti  reported  ten  operations  on 
his  own  patients  and  twenty  collected  operations  with  the  follow- 
ing results: 

Banti's  Cases.  Collected  Cases. 

Operations.     Cures.     Operations.     Cures. 

First  period 2  2  2  i 

Second  period 6  5  16  8 

Third  period 2  o  2  i 

From  January  i,  1908,  to  January  i,  1912  there  were  reported 
thirty-seven  operations  for  Banti's  disease  with  nine  operative 
deaths,  a  mortaHty  of  24.3  per  cent. 

Splenectomy  is  recognized  as  the  only  rational  treatment  for 
Banti's  disease,  and  better  results  are  to  be  expected  in  the  future 
with  earlier  resort  to  operation.  Splenectomy  should  be  under- 
taken as  soon  as  the  diagnosis  is  made,  and  the  knowledge  that 
the  disease  can  be  cured  by  operation  should  bring  home  to  every 
physician  the  importance  of  early  diagnosis. 

The  success  of  splenectomy  seems  to  indicate  that  the  spleen 
is  closely  associated  with  the  causation  of  the  changes  characteris- 
tic of  the  second  and  third  stages. 

Splenocleisis.— Under  this  name  Schiassi,  according  to  Citer- 
nesi  and  Ficai  described  an  operation  for  Banti's  disease  in  which 
the  enlarged  spleen  is  not  removed,  but  is  packed  all  around  with 
iodoform  gauze.  This  is  to  be  allowed  to  remain  for  from  six  to 
ten  days,  by  which  time  sufiScient  adhesions  will  have  formed  to 
ensure  reduction  in  size  of  the  spleen  by  their  ultimate  contraction. 
The  large  veins  formed  in  this  way  are  supposed  to  divert  the 
blood  from  the  spleen  into  the  abdominal  wall.  Mugnai  adopted 
this  method  in  one  case,  but  the  patient  died  from  internal  hemor- 
rhage the  next  day. 
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Injuries  of  the  Spleen. 

These  may  be  divided  into  cases  of  subcutaneous  rupture, 
almost  always  due  to  indirect  violence,  or  to  blunt  force  if  the  in- 
jury is  direct,  and  open  wounds,  especially  gunshot  and  stab 
wounds. 

Disease  of  the  spleen  associated  with  enlargement  frequently 
is  a  predisposing  cause. 

Subcutaneous  Rupture. — If  the  spleen  is  normal  a  very  great 
degree  of  trauma  is  necessary  to  rupture  it.  Being  run  over  by  va- 
rious vehicles,  falls  from  a  height,  kicks  and  crushes  are  the  usual 
causes  of  subcutaneous  rupture.  Violence  may  be  applied  di- 
rectly to  the  spleen  beneath  the  costal  arch  or  indirectly  through 
the  ribs.  In  the  latter  case,  fracture  is  not  a  necessary  concomi- 
tant as  the  spleen  often  has  been  severely  injured  although  the  ribs 
remained  intact.  Rupture  from  indirect  violence  has  also  followed 
blows  on  the  right  side  and  even  falls  on  the  feet.  If  the  spleen 
is  enlarged  it  is  easily  ruptured  by  an  insignificant  degree  of 
traumatism,  such  as  tightening  a  belt,  coughing,  hfting,  etc. 
This  violence  may  be  so  slight  that  the  case  appears  almost  one  of 
idiopathic  rupture,  but  in  the  majority  of  cases  a  history  of  some 
slight  injury  is  obtainable.  There  are,  however,  a  certain  number 
of  cases  in  which  rupture  has  occurred  when  the  patient  was  Ipng 
quietly  in  bed.     These  are  examples  of  true  spontaneous  rupture, 
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although  they  are  the  result  of  advanced  disease  of  the  spleen, 
such  as  tuberculosis,  or  more  particularly  malaria.  In  the  tropics 
rupture  of  a  malarial  spleen  is  a  common  cause  of  sudden  death. 
Labor  or  eclampsia  may  be  the  exciting  cause  of  rupture  if  the 
spleen  is  enlarged.  Bryan  collected  and  reported  thirty-five 
cases  of  spontaneous  rupture  of  the  spleen  occurring  during  the 
course  of  typhoid  fever. 

Pathology. — ^Laceration  of  the  splenic  substance  varies  from 
a  slight  subcapsular  rupture  of  the  pulp  to  complete  disorgan- 
ization. The  spleen  may  be  divided  into  two  or  more  pieces  or  it 
may  be  completely  torn  away  from  its  vessels.  Hemorrhage  is  the 
most  important  factor.  If  the  capsule  is  torn  the  blood  is  poured 
out  into  the  general  peritoneal  cavity  and  the  spleen  shows  only 
the  rent  in  its  substance.  If  the  capsule  is  untorn  (subcapsular 
rupture)  the  blood  collects  beneath  it  and  forms  a  haematoma. 
As  the  pressure  increases,  it  may  cause  cessation  of  the  bleeding 
or  rupture  of  the  capsule.  In  the  former  case  a  hemorrhagic  cyst 
is  formed,  in  the  latter,  a  frank  rupture.  If  clotting  occurs  and 
bleeding  stops,  the  future  condition  of  the  spleen  depends  on  the 
degree  of  injury.  If  any  of  the  main  vessels  are  involved  necrosis 
will  follow.  If  only  the  splenic  pulp  is  torn,  the  wound  may  heal, 
or,  as  is  more  likely,  softening  of  the  clot  will  lead  to  secondary 
hemorrhage  in  a  few  days. 

Site  of  Rupture. — If  extensive  injuries  involving  a  large  portion 
of  the  splenic  substance  are  excluded,  the  site  of  rupture 
occurs  five  to  six  times  more  frequently  on  the  internal  surface 
than  on  all  the  rest  of  the  surfaces  collectively.  Frequently  the 
laceration  extends  from  the  inner  to  one  or  more  of  the  other  sur- 
faces. If  the  rupture  is  limited  to  the  internal  surface  immedi- 
ately behind  the  hilum  the  bleeding  may  be  confined  to  the  lesser 
peritoneal  cavity. 

Rupture  of  Enlarged  Spleen. — The  same  degrees  of  injury  occur 
as  in  the  normal  spleen,  and  the  difference  in  morbid  anatomy  is 
that  the  spleen  shows  the  changes  characteristic  of  the  patholog- 
ical process  to  which  it  is  subject. 

Injury  to  other  Organs. — On  account  of  its  position,  rupture  of 
the  spleen  frequently  is  accompanied  by  injury  to  one  or  more 
of  the  surrounding  organs,  stomach,  liver,  intestine,  kidney,  pan- 
creas and  suprarenal  gland.     These  injuries  vary  in  severity  as  do 
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those  in  the  spleen.  Fracture  of  the  ribs  and  bruises  on  the 
surface  of  the  body  may  indicate  the  point  of  appHcation  of  the 
causative  force,  but  very  often  there  is  no  external  evidence 
of  injury. 

Penetrating  Wounds. — Stab  wounds  vary  in  depth  and 
breadth  according  to  the  size  of  instrument  and  its  depth  of  pene- 
tration. Gunshot  wounds  may  cause  great  disorganization  of 
the  spleen  or  only  small  wounds  of  entrance  and  exit. 

Injury  to  the  surrounding  structures  is  even  more  frequent  than 
in  subcutaneous  rupture,  particularly  in  gunshot  wounds. 

Thevenot  collected  eighty-one  cases  of  gunshot  and  stab 
wounds  of  the  spleen,  and  twenty-four  of  them  were  complicated 
by  wounds  of  one  or  more  of  the  surrounding  viscera.  The 
viscera  injured  were  the 

Stomach,  in  14  instances. 

Liver,  in    5  instances. 

Kidney,  in    4  instances. 

Intestine,  in    5  instances. 

Omentum,  in    2  instances. 

Lungs,  in    2  instances. 

In  several  cases  more  than  one  other  organ  was  injured.  In 
addition,  the  diaphragm  and  pleura  are  involved  more  frequently 
than  any  of  the  viscera. 

Symptoms. — As  the  symptoms  from  subcutaneous  and  pene- 
trating wounds  do  not  differ  very  much,  they  may  be  considered 
together. 

They  vary  from  sudden  and  immediate  death,  to  the  gradual 
or  sudden  onset  of  symptoms  seventy-two  hours  or  more  after 
the  injury.  Sudden  death,  usually  due  to  shock  and  profuse  in- 
ternal hemorrhage,  may  not  be  attributable  solely  to  the  splenic 
injury  but  may  be  due  chiefly  to  complicating  lesions.  When 
the  onset  of  symptoms  is  delayed,  it  is  probable  that  the  original 
injury  produced  a  subcapsular  haematoma  which  subsequently 
ruptured ;  or  a  primary  complete  but  small  rupture  may  have 
been  sealed  temporarily  by  clotting,  and  the  late  symptoms 
may  be  caused  by  dislodgment  of  this  clot  with  secondary 
hemorrhage.  In  either  case  the  symptoms,  although  appearing 
late,  are  the  same  as  those  that  occur  immediately  after 
the  injury. 
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Sudden,  severe  pain  occurs  in  the  left  hypochondrium  ac- 
companied by  a  sense  of  tearing.  The  symptoms  of  shock  due 
to  internal  hemorrhage  appear  with  a  varying  degree  of  rapidity. 
Subsequently  the  pain  in  the  left  hyponchondrium  varies  in  se- 
verity from  a  more  or  less  continuous  dull  ache,  with  acute  ex- 
acerbations, to  pain  so  insignificant  as  to  be  almost  negligible. 
Levy  called  attention  to  the  value  of  sharp  pain  in  the  left 
shoulder  region  as  a  sign  of  rupture  of  the  spleen.  Breathing  and 
moving  aggravate  whatever  pain  is  present.  The  time  of 
appearance  of  the  signs  and  symptoms  of  shock  depends  on  the 
rapidity  of  the  bleeding;  very  often  a  large  amount  of  blood 
escapes  slowly  into  the  abdomen  before  appreciable  symptoms 
appear.  The  two  most  important  signs  are  increasing  pallor 
and  rise  in  the  pulse  rate  with  diminution  of  its  volume. 
Subsequently  the  patient  exhibits  a  rapid,  running  pulse,  restless- 
ness, vomiting,  air  hunger,  and  other  signs  of  severe  internal 
hemorrhage.  Abdominal  distention  with  rigidity  more  or  less 
locahzed  to  the  left  upper  quadrant  may  be  present,  and  with 
these  signs  there  may  be  increase  in  the  area  of  splenic 
dullness  and  dullness  in  the  left  flank  instead  of  the  normal  reso- 
nance. Dullness  in  the  flank  when  present  often  is  not  a  shifting 
dullness.  Frequently  all  these  signs  are  absent  although  there  is 
an  extensive  laceration.  Tenderness  over  the  spleen  usually  is 
demonstrable  either  from  in  front  or  behind. 

Rupture  in  the  course  of  typhoid  fever  as  a  rule  is  mistaken  for 
intestinal  perforation.  The  rupture  is  manifested  by  pain  be- 
ginning in  the  splenic  region,  by  marked  abdominal  rigidity,  fol- 
lowed by  distention,  with  small  rapid  pulse,  and  extreme  toxaemia. 
A  drop  of  the  temperature  to  subnormal  may  occur  at  the  time 
of  rupture,  as  in  cases  of  intestinal  perforation,  but,  as  also  in  these 
cases,  the  temperature  rises  as  peritonitis  develops. 

Rupture  of  a  malarial  spleen  causes  the  rapid  appearance  of 
shock  from  internal  hemorrhage,  and  in  most  cases  this  is  quickly 
fatal. 

Diagnosis. — History  of  an  injury,  pain  in  the  left  hypochon- 
drium, symptoms  of  internal  hemorrhage,  dullness  in  the  flank  and 
localized  rigidity,  when  present  all  together  leave  very  Httle  doubt 
of  the  diagnosis.  Injury  to  the  kidney  is  ruled  out  by  the  ab- 
sence of  blood  in  the  urine.     Intestinal  injury  gives  rise  to  earlier 
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and  more  marked  abdominal  rigidity,  which  usually  is  more 
generalized;  and  the  symptoms  of  internal  hemorrhage  are  likely 
to  be  less  severe  unless  the  mesenteric  vessels  are  torn  across. 
The  site  of  the  blow  usually  excludes  liver  injury;  but  in  certain 
cases,  and  particularly  those  where  the  splenic  rupture  is  due  to 
indirect  violence,  differentiation  is  practically  impossible.  Rup- 
ture of  the  pancreas  rarely  occurs  without  injury  to  the  surrounding 
organs  and  it  frequently  is  involved  with  the  spleen.  The 
stomach  and  gall-bladder  rarely  are  injured  except  in  the  case  of 
panetrating  wounds.  Stomach  injury  may  lead  to  haematemesis; 
otherwise  the  symptoms  are  those  of  intestinal  rupture.  Lacera- 
tion of  the  gall-bladder  resembles  injury  to  the  liver  except  that 
the  symptoms  of  haemorrhage  are  not  marked. 

As  the  treatment  for  all  these  conditions  is  the  same,  laparot- 
omy, time  ought  not  to  be  wasted  in  attempting  to  differentiate, 
but  operation  should  be  undertaken  as  soon  as  it  is  evident  that 
there  has  been  visceral  injury.  If  the  surgeon  waits  for  shock 
to  subside  few  patients  will  be  saved  from  death. 

Prognosis  and  Treatment. — The  treatment  of  splenic  injuries 
is  immediate  laparotomy.  This  is  followed  by  packing  of  the 
wound,  by  its  suture,  or  by  splenectomy,  according  to  the  extent 
of  the  injury  to  the  spleen.  The  mortality  of  cases  in  which  no 
operation  is  done  is  95  per  cent,  or  more.  The  operative  mor- 
tality is  about  33  per  cent. ;  this,  however,  does  not  represent  the 
full  mortality  of  rupture  of  the  spleen,  as  many  patients  die  too 
soon  to  allow  time  for  operation.  There  are  several  reported 
recoveries  from  injuries  that  could  not  be  distinguished  clinically 
from  rupture,  but  there  must  always  be  a  large  element  of  doubt 
in  the  diagnosis  when  the  patient  recovers  without  operation. 

Operative  Treatment. — The  incision  should  be  made  in  the 
epigastrium  just  to  the  left  of  the  middle  line,  so  as  to  permit 
thorough  exploration  and  treatment  of  concomitant  injuries. 

The  operation  selected  depends  upon  the  position  and  extent 
of  the  injury.  Splenectomy  is  more  often  undertaken  than  all 
other  operations  combined,  but  repair  of  the  wound,  plugging 
with  gauze,  and  suture  of  the  omentum  to  the  wound  have  all 
been  recommended  and  performed  with  success. 

Splenectomy  is  done  most  frequently  because  it  is  the  most 
certain  way  to  stop  the  bleeding;  because  the  operation  is  easily 


426  Surgery  of  the  Spleen 

performed  in  the  majority  of  cases;  and,  more  particularly, 
because  the  greater  numbei  of  splenic  injuries  are  of  such  a  nature 
that  they  cannot  be  treated  in  any  other  manner  with  a  reasonable 
hope  of  success.  There  are  reported  227  cases  of  splenectomy 
for  injury  with  155  recoveries  and  72  deaths,  a  mortality  of  31 
per  cent.  In  a  large  proportion  of  the  fatal  cases  there  were  other 
visceral  injuries. 

Suture. — Even  when  the  injury  is  small  it  is  very  difficult  to 
control  hemorrhage  with  sutures.  In  a  report  of  134  cases  of 
rupture  of  the  spleen,  Lotsch  gives  the  following  results:  splenec- 
tomy, 118  cases  with  fifty-two  deaths;  splenorrhaphy,  eight  cases 
with  three  deaths;  tamponade  eight  cases  with  two  deaths. 
Kirschner  described  a  method  of  encapsulating  the  wound  by 
sewing  the  omentum  to  the  edges.  He  operated  on  four  cases 
with  one  death,  and  in  this  case  operation  was  refused  until  the 
patient  was  almost  moribund. 

Tamponade. — The  advantage  of  plugging  with  gauze  is  that 
the  spleen  is  preserved.  This  undoubtedly  furnishes  a  strong 
argument  in  its  favor,  but  the  control  of  hemorrhage  is  uncertain 
in  all  but  the  most  favorable  cases.  Tamponade  is  particularly 
indicated  in  those  cases  where  the  presence  of  perisplenic  adhe- 
sions renders  splenectomy  difficult  or  impossible.  It  may  be 
advisable  to  soak  the  gauze  in  adrenalin  solution. 

Temporary  Clampmg  of  Vessels. — Sheldon,  as  a  result  of 
experimental  work  on  dogs,  advises  the  use  of  rubber-covered 
clamps  apphed  to  the  pedicle  for  four  hours.  They  should  then 
be  loosened,  and  if  hemorrhage  does  not  recur  may  be  removed. 
They  may  be  reapplied  for  another  two  hours  if  hemorrhage 
persists.  In  his  experiments  hemorrhage  has  not  recurred  when 
the  clamp  was  removed  in  four  hours.  The  splenic  wound  is 
not  treated.  By  this  means  the  vessels  empty  themselves  with- 
out clotting.  If  the  wound  is  packed  the  clot  extends  back 
through  the  vessels  to  the  clamp  and  necrosis  might  result. 
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Operations  on  the  Spleen. 

The  following  list  comprises  the  conditions  for  which  splenec- 
tomy may  be  advisable  or  necessary. 

Hypertrophy — idiopathic  and  malarial. 

Wandering  spleen. 

Twisted  pedicle. 

Splenic  anaemia  (Banti's  disease). 

Hasmolytic  splenomegaly. 

Cysts,  hydatid  and  non-parasitic. 

New  growths. 

Tuberculosis. 

Pseudoleukasmia. 

Abscess. 

Wounds  and  injuries. 

Splenectomy  for  Idiopathic  Hypertrophy. — The  number  of 
cases  classed  as  idiopathic  hypertrophy  is  gradually  diminishing, 
because  of  more  careful  classification.  A  great  many  supposedly 
simple  enlargements  eventually  prove  to  have  been  cases  of 
Banti's  disease  in  the  first  stage.  The  difficulty  of  diagnosis  is 
very  great  in  the  tropics  where  there  are  so  many  splenomegalies 
of  obscure  origin. 

Splenectomy  is  indicated  in  cases  of  simple  enlargement  be- 
cause of  the  danger  of  rupture  from  sHght  injuries.  In  addition, 
there  is  sometimes  considerable  discomfort  from  the  presence  of  the 
tumor,  and  its  weight  and  mobility  often  are  responsible  for 
various  gastro-intestinal  disturbances. 


Percentage 
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33 

39-4 

8 

41 

19s 

0 

7 

0.0 

428  Surgery  of  the  Spleen 

RESULTS  OF  OPERATION. 

Recovered. 

Before  1900 20 

1900-1908 33 

1908-1912 7 

Total 60  21  81  25.9 

Splenectomy  for  Malarial  Hypertrophy. — Spontaneous  rup- 
ture and  rupture  from  slight  degrees  of  traumatism  are  very  fre- 
quent in  malarial  hypertrophy.  On  this  account  and  also  because 
patients  invariably  show  marked  improvement  after  operation, 
splenectomy  is  indicated  in  certain  cases,  particularly  those 
showing  persistent  anaemia. 

RESULTS  OF  OPERATION. 

Recovered.     Died. 

Before  1900 58  30 

1900-1908 53  8 

1908-1912 13  3 

Total 124  41  165  24.8 

Splenectomy  for  Wandering  Spleen. — Simple  mobility  of  a 
normal  sized  spleen,  without  symptoms,  is  not  an  indication  for 
surgical  treatment.  These  cases  usually  are  discovered  acciden- 
tally. If  the  spleen  is  enlarged,  the  hkelihood  of  rupture  is  greatly 
increased  by  its  mobihty,  and  twist  of  the  pedicle  is  a  constant 
danger.  A  movable  spleen  is  prone  to  attacks  of  perisplenitis 
and  the  formation  of  adhesions  to  various  structures.  Interfer- 
ence with  the  functions  of  other  organs  and  symptoms  from  the 
contraction  of  adhesions  result.  Dragging  of  the  spleen  on  its 
pedicle  also  causes  various  more  or  less  indefinite  abdominal 
symptoms.  Splenectomy  therefore  is  indicated  in  all  cases  of 
movable  spleen  except  those  unaccompanied  by  any  signs  or 
symptoms  referable  to  its  mobility.  Very  often  a  correct  diag- 
nosis is  not  made  until  the  abdomen  is  opened,  the  misplaced 
spleen  simulating  some  other  abdominal  tumor.  Particularly  is 
this  true  of  a  spleen  adherent  in  the  pelvis  or  in  either  ihac  fossa. 
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RESULTS  OF  OPERATION. 

NON-MAI,ARIAL  CaSES. 


Recovered. 

Before  1900 41 

19CC-1908 13 

1908-1912 4 

Total 58 

Malarial  Cases. 

Before  1900 25 

1900-1908 14 

1908-191 2 2 

Total 41 


Percentage 

Died. 

Total. 

Mortality. 

5 

46 

10.9 

I 

14 

71 

0 

4 

0.0 

64 


26 
14 


42 


9-4 


2.4 


Splenectomy  for  Twist  of  the  Pedicle.— This  is  an  absolute 
indication  for  splenectomy,  although  there  are  several  cases  re- 
ported where  the  pedicle  was  untwisted  and  the  operation  suc- 
cessfully completed  by  splenopexy.  The  latter  seldom  is  advis- 
able, because  of  the  condition  of  the  spleen.  It  usually  is  soft  and 
friable,  and  may  show  beginning  necrosis  as  the  result  of  inter- 
ference with  its  blood  supply.  Thrombosis  of  the  vessels  and 
infarcts  often  are  present.  For  these  reasons  there  is  frequently 
considerable  damage  done  to  the  spleen  during  the  manipulations 
necessary  to  free  it  from  adhesions  and  untwist  the  pedicle. 
Therefore  splenectomy  is  less  dangerous  than  splenopexy. 

If  the  twists  in  the  pedicle  are  so  loose  that  they  do  not  interfere 
with  the  blood  supply,  it  is  cHnically  a  case  of  movable  spleen. 


RESULTS  OF  OPERATION. 

Non-malarial  Cases. 


Recovered. 

Before  1900 8 

1900-1908 II 

1908-1912 5 

Total '. 24 


Died. 


Percentage 
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Mortality. 
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Malarial  Cases. 

Before  1900 3  2  5  40 

1900-1908 7  o  7  o 

1908-1912 3  o  3  o 

Total 13  2  IS  13.3 

Splenectomy  for  Splenic  Anaemia. — Splenectomy  is  indicated 
as  soon  as  the  diagnosis  is  made,  unless  it  is  certain  that  advanced 
cirrhosis  of  the  Hver  is  present. 

In  the  stage  of  simple  enlargement  the  indications  for  splenec- 
tomy are  the  same  as  in  idiopathic  hypertrophy.  The  advent  of 
anaemia  estabhshes  the  diagnosis  and  there  is  no  longer  any  reason 
to  delay  operation,  as  it  offers  the  only  chance  of  cure.  After  the 
onset  of  cirrhosis  of  the  Hver,  splenectomy  is  powerless  to  cure  the 
condition  and  the  operative  mortality  is  high;  but  there  are  a 
certain  number  of  cases  on  record  in  which  splenectomy,  sometimes 
combined  with  epiplopexy,  arrested  the  progress  of  the  disease 
for  some  years,  if  not  permanently.  These  were  cases  in  which 
definite  granular  changes  in  the  liver  were  present.  Several  pa- 
tients with  advanced  cirrhosis  recovered  from  the  operation,  but 
died  within  a  few  weeks  from  continuation  of  the  disease.  But 
as  no  other  treatment  is  of  any  avail  and  as  even  in  this  advanced 
stage  there  is  a  fair  chance  of  amelioration  of  the  symptoms  by 
splenectomy  and  epiplopexy,  the  patient  should  be  given  a  chance 
if  there  is  any  reasonable  hope  of  operative  recovery.  As  pointed 
out  at  page  413,  ascites  may  result  from  the  splenomegaly  and  the 
anaemia,  and  does  not  necessarily  mean  that  cirrhosis  has  started. 
It  is  difi&cult  to  differentiate  these  two  causes  without  opening  the 
abdomen,  as  the  other  common  sign  of  cirrhosis,  haematemesis, 
is  an  early  symptom  of  splenic  anaemia,  occurring  before  there 
are  any  changes  in  the  liver. 

Hill  says  that  splenectomy  does  not  cure  the  hsemolytic  form 
of  the  disease  (see  page  414),  but  delays  the  appearance  of  the 
common  causes  of  death,  haematemesis,  cirrhosis  and  ascites.  On 
account  of  the  favorable  results  obtained  in  this  class,  which  he 
beheves  to  be  cases  of  pernicious  anaemia  with  splenomegaly,  he 
advocates  splenectomy  as  a  treatment  for  pernicious  anaemia. 
He  considers  that  cachectic  cases  are  permanently  cured  by 
splenectomy.     Banti  strongly  urges  splenectomy  as  the  only  cure 
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for    the    disease   he   has   described   as   haemolytic    splenomegaly 
(p.  418). 

It  is  still  very  difficult  to  reach  satisfactory  conclusions  on 
the  subject  of  permanent  results,  as  the  case  reports  are  not 
always  definite  in  relation  to  the  stage  of  the  disease,  and  as  the 
after  history  of  many  of  the  patients  is  not  known  for  any  consid- 
erable period.  But  there  can  be  no  doubt  that  removal  of  the 
spleen  is  followed  by  marvellous  improvement  which  persists  for 
years  if  the  operation  is  performed  in  the  first  or  second  stage  of 
the  disease. 

RESULTS  OF  OPERATION. 


Recovered. 

Before  1900.  .^ 12 

1900-1908 37 

1908-1912 28 

Total 77  21  98  21.4 


Splenectomy  for  Hydatid  and  Non-parasitic  Cysts. — Splen- 
ectomy is  indicated  in  the  majority  of  cases  of  cyst  of  the  spleen, 
but  occasionally  enucleation  and  repair  of  the  raw  surfaces  is 
possible.  If  the  adhesions  are  so  dense  that  splenectomy  is 
prevented  formolization,  as  in  hydatid  cysts  of  the  liver; (page  199) 
should  be  done.  Marsupialization  consists  in  cutting  away  a 
portion  of  the  cyst,  removing  the  inner  cyst  wall  and  suturing 
the  edges  of  the  cavity  to  the  abdominal  wound,  through  which 
it  is  packed  until  it  closes  by  granulation  and  contraction.  Splen- 
ectomy is  the  operation  of  choice. 

RESULTS  OF  SPLENECTOMY. 
Non-parasitic  Cysts. 

Percentage 
Recovered.       Died.     Total.      Mortality. 

Before  1908 19  o  19  0.0 

1908-1912 5  I  6  16.7 

Total 24  I  25  4 
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Hydatid  Cysts. 

Percentage 
Recovered.       Died.     Total.      Mortality. 

Before  I  goo ii  4  15  26.7 

1900-1908 8  o  8  0.0 

1908-1912 4  26  33.3 

Total 23  6  29  20 . 3 

Splenectomy  for  New  Growths. — Splenectomy  has  been  per- 
formed for  sarcoma,  secondary  carcinoma,  angeioma,  myxofibro- 
lipoma,  and  for  a  large  intraperitoneal  Upoma  with  involvement 
of  the  spleen.  There  is  nothing  characteristic  in  these  conditions 
upon  which  to  base  a  diagnosis,  except  that  in  cancerous  angei- 
oma pulsations  may  be  felt.  All  these  tumors  are  surgical  curi- 
osities, with  the  possible  exception  of  sarcoma,  for  which  fifteen 
splenectomies  are  reported  with  twelve  recoveries  and  three 
deaths.  One  of  these  cases  is  tabulated  under  rupture  of  the 
spleen.  One  splenectomy  for  sarcoma  of  the  spleen,  with  opera- 
tive recovery,  has  been  done  by  the  senior  author  at  the  German 
Hospital. 

Splenectomy  for  Abscess.— Splenectomy  is  indicated  if  the 
spleen  is  free  from  adhesions  and  can  be  removed  without  much 
injury  to  surrounding  organs.  As  a  rule,  by  the  time  the  diag- 
nosis is  made  the  spleen  is  surrounded  by  adhesions  and  excision 
is  difficult  or  impossible.  In  these  cases  incision  and  drainage 
is  the  only  available  treatment.  Johnston's  table  contains 
nine  cases  of  splenectomy  for  abscess  with  one  death.  In  some 
of  them  splenectomy  was  undertaken  as  a  secondary  operation 
either  because  of  recurrence  or  to  cure  a  persistent  sinus.  As 
stated  at  page  408,  no  case  of  splenectomy  for  abscess  appears  to 
have  been  reported  since  1908. 

Splenectomy  for  Tuberculosis. — The  diagnosis  of  tuberculosis 
of  the  spleen  is  one  that  cannot  be  made  with  certainty.  In  the 
reported  cases  splenectomy  has  been  undertaken  for  rupture  or 
for  constitutional  symptoms,  particularly  anaemia  accompanied 
by  splenomegaly.  Fifteen  splenectomies  with  three  deaths  are 
reported. 

Splenectomy  for  Pseudoleukaemia. — The  conditions  to  which 
this  name  has  been  and  is  appUed  are  more  or  less  obscure. 
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PseudoleukcBmia  infantium  of  von  Jaksch  is  briefly  described  at 
page  418.  Johnston  mentions  five  splenectomies  for  pseudoleu- 
kaemia  from  1900  to  1908,  and  comments  on  the  diagnosis  as 
follows:  One  probably  was  malaria,  one  probably  splenic 
anaemia,  two  were  pseudoleuksemia  infantium,  and  one  was  of 
unknown  origin.  Since  1908  there  have  been  two  splenectomies 
for  pseudoleukaemia  reported,  one  by  Graff  in  a  child  fifteen 
months  old,  the  other  by  Orsos  in  a  woman  forty-eight  years 
old.     Both  recovered.  * 

Under  these  circumstances  it  is  extremely  difficult  to  make 
any  rules  of  treatment  that  will  apply  to  the  individual  case. 
Each  one  must  be  treated  on  its  merits,  and  splenectomy  under- 
taken if  medical  treatment  fails. 

Splenectomy  for  Wounds  and  Injuries. — The  treatment  of 
injuries  and  the  indications  for  splenectomy  have  been  described 
(page  425). 

RESULTS  OF  OPERATION. 

Recovered. 

Before  1900 20 

1900-1908 79 

19C8-1912 56 

Total 155  72  227  31.7 

Splenectomy  for  Leukaemia. — Splenectomy  is  absolutely  con- 
traindicated  in  any  form  of  leukaemia.  The  primary  mortaHty  is 
88  per  cent,  and  the  progress  of  the  disease  is  not  delayed  by  the 
operation. 

Splenectomy  for  Aneurism  of  the  Splenic  Artery. — This  was 
done  successfully  by  Winckler,  who  refers  to  one  similar  opera- 
tion by  Selten,  and  says  that  Ponfick  had  found  an  aneurism  of  the 
splenic  artery  four  times  at  autopsy.  Villard  and  Murard  attempted 
splenectomy  in  one  case,  but  adhesions  rendered  this  impossible. 
The  pedicle  of  the  aneurismal  tumor  had  to  be  clamped  to 
check  bleeding,  and  the  clamps  were  left  in  place,  as  ligation  was 
impossible.  The  patient  died  in  ten  days  from  secondary  hemor- 
rhage. In  both  Winckler' s  and  Villard's  patients  the  chief  symp- 
toms were  recurring  attacks  of  pain  of  some  years  duration.  In 
28 


Percentage 

>IED. 

Total. 

Mortality. 

17 

37 

45-9 

34 

113 

30.1 

21 

77 

27-3 
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both  the  operation  was  exploratory,  a  correct  diagnosis  not  having 
been  made  before  opening  the  abdomen. 

REFERENCES. 
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.    Prognosis  after  Splenectomy. 

In  summarizing  the  results  of  splenectomy  from  1900  to  1907, 
inclusive,  Johnston  gives  the  following  table. 

Total 355  cases  66  deaths  18.5  per  cent,  mortality. 

Excluding  injuries 242  cases  32  deaths  13  .  2  per  cent,  mortality. 

Excluding  leukaemia 235  cases  27  deaths  11 .  5  per  cent,  mortality. 

The  reason  for  excluding  injuries  and  leukaemia  in  attempting 
to  arrive  at  some  conclusion  of  the  dangers  of  splenectomy,  is 
obvious.  In  rupture  of  the  spleen  the  prognosis  is  complicated 
by  other  injuries  and  the  patient  frequently  is  almost  moribund 
when  operated  upon;  in  other  words,  the  injury  and  not  the 
operation  is  the  cause  of  death.  The  mortality  in  leukeemia 
makes  it  now  a  disease  in  which  splenectomy  is  contraindicated, 
and  it  should  be  excluded  from  any  list  in  which  the  probable 
future  mortality  is  forecasted. 

The  following  table  is  a  summary  of  the  cases  from  1908  to 
191 1,  inclusive. 

Total 176  cases         37  deaths  21.02  per  cent,  mortality. 

Excluding  injuries 99  cases         16  deaths^       16.  2    per  cent,  mortality. 

Male 77 

Female 64 

Not  mentioned 35 

176 

The  results  from  1908  to  191 2  do  not  compare  favorably  with 
those  shown  in  Johnston's  table.  The  explanation  is  hard  to  find 
unless  it  is  that  the  operation  is  undertaken  in  more  advanced  cases 
than  formerly.  On  the  other  hand  a  great  many  of  the  cases 
reported  since  1908  were  operated  upon  some  years  before.  Al- 
though the  statistics  of  reported  cases  are  the  only  data  upon  which 

^Banti's  disease  accounts  for  nine  of  these  sixteen  deaths. 
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to  depend  in  making  a  prognosis,  two  factors  militate  against  their 
value.  There  is  always  a  greater  tendency  to  report  successful 
than  unsuccessful  cases,  but,  at  the  same  time,  the  greater  number 
of  operators  have  performed  very  few  operations,  many  only  one, 
and  the  mortahty  is  bound  to  be  influenced  by  this  lack  of  experi- 
ence. Giflfin  states  that  among  twenty-seven  splenectomies  done 
by  Mayo  there  were  only  two  operative  deaths  (7.4  per  cent). 

The  dangers  of  splenectomy  are  shock,  hemorrhage  and  the 
subsequent  development  of  peritonitis.  On  account  of  the  neces- 
sity for  hurry  in  a  large  number  of  cases,  subphrenic  abscess, 
wound  infection^  and  incisional  hernia  are  camparatively  frequent 
sequels.  Pneumonia  and  pleurisy  are  not  more  frequent  than 
after  other  upper  abdominal  operations,  if  traumatic  cases  are  ex- 
cepted. In  the  latter  the  proportion  of  patients  showing  post- 
operative pneumonia  and  pleurisy  is  greater,  probably  owing  to 
concomitant  thoracic  injuries.  Dehrium;  high  fever  and  other 
untoward  results  practically  always  are  due  to  sepsis. 
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CHAPTER  IX. 

TECHNIQUE  OF  OPERATIONS. 

General  Considerations. — In  the  first  volume  of  this  work 
we  have  covered  so  fully  the  subject  of  preparation  of  the  patient 
and  after-treatment  that  nothing  additional  need  be  said.  In 
the  preparation  of  the  abdomen,  however,  we  have  somewhat 
modified  our  technique  by  adopting  the  iodine  method,  which  for 
simpHcity  and  efficiency  seems  to  be  unexcelled. 

The  abdomen  is  prepared  preferably  the  evening  before  the 
day  of  operation.  After  the  patient  has  been  given  a  warm  bath, 
assuming  that  his  condition  does  not  forbid  the  latter,  the  abdo- 
men is  shaved  and  washed  with  green  soap  and  water,  followed  by 
a  thorough  rubbing  with  65  per  cent,  alcohol.  The  abdomen  is 
then  covered  with  dry  sterile  gauze  which  is  held  in  place  by  a  Hght 
bandage.  On  the  following  morning  the  abdomen  is  painted  with 
a  5  per  cent,  tincture  of  iodine,  the  field  of  operation  is  covered 
with  a  sterile  towel  and  after  the  patient  is  etherized  the  abdomen 
is  again  painted  with  5  per  cent,  tincture  of  iodine  which  is  allowed 
to  dry  before  the  incision  is  made.  In  cases  of  emergency  where 
immediate  operation  is  imperative,  the  dry  skin  (without  previous 
preparation)  is  painted  with  iodine  tincture  twice,  each  coat  being 
allowed  to  become  thoroughly  dry.  We  have  been  able  to 
observe  no  great  difference  in  the  effectiveness  of  the  sterihzation 
secured  in  this  way  compared  with  that  secured  by  washing 
the  abdomen  several  hours  previous  to  operation  with  soap  and 
water,  but  prefer  to  continue  the  latter  method,  as  an  additional 
safeguard,  whenever  time  permits.  Two  things  deserve  to  be 
emphasized:  these  are  (i)  that  iodine  appKed  to  skin  which  has 
recently  been  wet  is  useless;  and  (2)  that  the  iodine  solution  should 
be  fresh,  as  the  strength  increases  with  age,  owing  to  evaporation 
and  concentration;  in  this  way  blistering  of  the  skin  may  occur. 
Operations  on  the  Gall-bladder  and  Bile-ducts. 

Position  of  the  Patient. — The  patient  is  placed  in  the  dorsal 
position  with  a  sand  bag  or  firm  pillow  beneath  the  back  at  the 
level  of  the  hver.      This  pillow  should  be  about  18  inches  long, 
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and  cylindrical  in  shape;  its  diameter  should  be  from  4  to  6  inches. 
Instead  of  a  pillow  a  special  operating  table  may  be  used,  provided 
with  an  adjustable  "bridge."  When  properly  placed  this  pillow 
raises  the  lower  dorsal  and  upper  lumbar  spine  away  from  the 
table  in  such  a  manner  that  the  liver  and  bihary  passages  are 
pushed  forward,  the  costal  angle  is  widened,  and  the  intestines 
fall  by  gravity  toward  the  pelvis.  In  this  manner  the  bile-pass- 
ages become  more  accessible.  A  pillow  or  two  should  be  placed  be- 
neath the  head  and  shoulders  to  relieve  tension  on  the  neck  and  to 
raise  the  head  to  a  proper  level  for  the  administration  of  the 
anaesthetic.  Elliot,  of  Boston,  who  introduced  this  position  in 
1895,  also  raised  the  head  of  the  table  (reversed  Trendelenberg 
position) ;  and  in  difficult  cases  this  has  much  to  commend  it. 

Incision. — Numerous  incisions  have  been  advocated  as  best 
adopted  for  exposing  the  gall-bladder  and  common  duct.  Some 
of  these  are  objectionable,  because  disregarding  important  struc- 
tures in  the  abdominal  wall,  especially  the  nerves,  and  thus  predis- 
posing to  hernia  or  muscular  atrophy.  This  danger  from  nerve 
injury  was  first  pointed  out  by  Assmy  in  1899. 

Courvoisier's  Incision  (1890)  runs  parallel  to  the  costal  margin 
from  the  ensiform  to  the  flank;  all  structures  of  the  abdominal 
wall  are  divided  in  the  same  line.  Though  this  incision  gives 
ample  exposure  it  is  objectionable  because  it  cuts  all  the  lower 
intercostal  nerves. 

Kocher's  incision  is  much  the  same  as  Courvoisier's,  but  a 
little  shorter  and  less  transverse.  It  begins  in  the  mid-Une,  below 
the  ensiform,  and  crosses  the  rectus  muscle  obliquely  to  the 
semilunar  line,  being  more  distant  from  the  costal  margin  here 
than  at  its  commencement.  All  the  structures  of  the  abdominal 
wall  are  divided  in  the  same  line,  but  an  attempt  is  made  to  pre- 
serve the  nerves  to  the  rectus  muscle  which  cross  the  incision 
at  the  semilunar  line.  This  is  a  good  incision,  but  does  not  give 
suj6ficient  exposure  for  severe  cases. 

Korte's  Incision. — According  to  Sick,  Korte  formerly  used  the 
usual  oblique  incision,  but  now  employs  an  incision  which  begins 
near  the  ensiform  and  goes  obHquely  downward  and  outward  to 
the  level  of  the  umbilicus  or  lower.  It  is  more  nearly  longitudinal 
than  Kocher's,  and  after  the  sheath  of  the  rectus  is  opened  in  this 
Une,  its  fibres  are  split  longitudinally. 
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Collins 's  incision  is  an  improvement  on  Korte's.  This  incision 
"begins  at  the  inner  edge  of  the  right  rectus  muscle  i  or  2 
inches  from  the  ensiform  cartilage,  and  extends  diagonally  down- 
ward and  outward  to  the  outer  edge  of  the  right  rectus  close  to 
the  level  of  the  umbihcus.  It  cuts  through  the  skin,  fat  and 
anterior  wall  of  the  sheath  of  the  rectus.  A  short  transverse 
incision  about  i  inch  in  length  may  be  made  inward  from  the 
upper  end  of  the  obhque  incision  through  the  skin,  fat  and  Hnea 
alba;  and  a  similar  one  through  the  Unea  semilunaris  at  the 
lower  end.  The  rectus  muscle  is  then  separated  from  its  sheath. 
When  the  muscle  is  thoroughly  freed  from  its  sheath,  except  at  its 
outer  border,  it  is  easil}^  retracted  outward  and  allows  the  poste- 
rior sheath  and  the  peritoneum  to  be  incised  in  the  same  direction 
as  the  skin  and  anterior  waU."  ColHns  points  out  that  transverse 
division  of  both  linea  alba  and  linea  semilunaris  permits  the 
wound  to  gape  mdely,  but  that  suture  is  easy  and  repair  very 
efficient. 

Lau'son  Tail  and  Riedel  used  a  longitudinal  incision  through 
the  right  rectus  muscle;  and  this  is  sufficient  for  ordinary  cases 
of  cholecystostomy. 

Langenbnch's  incision  consists  of  a  longitudinal  cut  along  the 
right  semilunar  hne,  when  necessary  combined  with  an  obhque 
incision  along  the  costal  margin  to  the  ensiform;  or  a  longitudinal 
incision  through  the  rectus  (as.  in  Riedel's  method),  combined 
when  necessary  with  an  obhque  incision  along  the  costal  margin 
inward  to  the  ensiform  or  outward  as  far  as  necessary. 

Mayo  Robson^s  incision  is  similar  to  Langenbuch's  second 
method — a  longitudinal  incision  through  the  right  rectus  muscle, 
^^-ith  an  upward  and  inward  extension  along  the  costal  margin  to 
the  ensiform.  This  is  the  incision  we  use  habitually,  and  we  ffiid 
it  adequate  even  in  difficult  cases.  Yet  Terrier,  than  whom  no 
m.ore  skillful  and  experienced  operator  on  the  biliary  tract  has  ever 
lived,  declared  this  incision  not  sufficient,  and  for  difficult  cases 
preferred  Kehr's  incision. 

Kehr's  incision,  known  as  the  WellenschniU,  and  the  Bayonet 
incision,  begins  at  the  ensiform,  passes  down  3  to  4  centimetres 
in  the  mid-line,  then  cuts  the  right  rectus  as  far  as  its  outer  third 
(parallel  to  the  costal  margin)  between  its  hnea  transversa  and  the 
umbihcus,  and  thence  continues  longitudinally  downward  as  far 
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as  the  umbilicus  or  lower.  There  is  no  doubt  that  this  immense 
incision  gives  very  excellent  exposure  of  the  deeper  biliary  passages, 
but  we  have  never  felt  inclined  to  adopt  it,  having  found  we  could 
accomplish  everything  necessary  through  Robson's  incision.  If 
Kehr's  incision  is  carefully  sutured,  and  no  wound  infection  oc- 
curs, it  does  not  appear  to  predispose  the  patient  to  hernia  more 


Fig.  32. — Incisions  por  Operations 
ON  THE  Biliary  Tract. 
aa.     Mayo     Robson's     incision :     bh. 
Czerny's    Winkelschnitt :    cc.   Sprengel's 
Hakenschnitt. 


Fig.  33. — ^\bdominal  Incisions. 

dd.  Kocher's  incision  (Schragschnitt); 
ce.  Kehr's  Wellenschnitt :  f.  Kausch's 
incision;  ^^5.  incision  sometimes  em- 
ployed for  operations  on  the  spleen. 
An  incision  similar  to  Czerny's  (Fig.  32) 
is  preferable. 


than  the  other  incisions  employed.  It  cuts  no  more  neives  than 
Robson's  incision,  and  divides  the  rectus  in  precisely  the  same 
manner,  only  a  little  lower.  Of  late  Kehr  has  abandoned  the 
lower  limb  of  his  original  incision,  so  that  the  method  he  now 
adopts  somewhat  resembles  that  of    Czerny. 

Czerny's  Incision. — Czerny  described  his  WinkelschniU  in 
1892;  and  Kocher  has  recently  adopted  it  as  his  own  "normal  in- 
cision for  difficult  cases."  The  incision  runs  for  from  5  to  7 
centimeters  in  the  mid-line,  above  the  umbilicus,  and  bends  just 
below  the  umbilicus  to  the  right,  cutting  the  right  rectus  muscle 
transversely. 
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SprengeVs  Hakenschnitt  consists  of  one  limb  parallel  to  the 
costal  margin,  and  at  the  lower  end  of  the  first  another  shorter 
Umb  running  upward  to  the  costal  margin  at  right  angles  with  the 
first.  The  outer  limb  of  the  incision  passes  only  through  the 
external  oblique  aponeurosis,  and  does  not  di\dde  the  internal 
obHque  or  transversaHs  muscles.  These,  as  well  as  the  rectus 
and  its  anterior  sheath,  are  divided  parallel  to  the  costal 
margin. 

SprengeVs  Transverse  Incision. — Gcsset,  whc  with  his  chief, 
Terrier,  had  for  years  employed  Kehr's  Wellenschnitt,  recently 
has  adopted  the  transverse  incision,  a  modification  of  Sprengel's 
incision  described  above.  Gosset  found  that  among  142  opera- 
tions in  which  drainage  had  been  employed  after  the  use  of  Kehr's 
Wellenschnitt,  a  hernia  resulted  in  four  instances. 

Sprengel's  transverse  incision  divides  the  right  rectus  muscle 
directly  across  at  whatever  level  seems  desirable,  depending  upon 
the  distance  that  the  Hver  extends  beyond  the  costal  margin.  If 
the  suspensory  ligament  of  the  hver  is  in  the  way,  it  should  be 
divided.  Kehr  objects  to  the  use  of  this  incision  as  consuming  too 
much  time.  He  speaks  of  fifteen  or  twenty  minutes  as  required 
before  the  abdomen  is  opened.  Gosset  finds  it  takes  him  only 
from  two  to  three  minutes  to  make  the  whole  incision.  Only  in 
exceptional  cases  is  it  necessary  to  divide  part  of  the  left  rectus,  to 
gain  sufiicient  exposure.  Korte  has  lately  abandoned  his  own 
incision  in  favor  of  Sprengel's. 

Kausch's  incision  begins  at  the  costal  margin  in  the  mamillary 
fine,  and  passes  downward  and  inward  to  the  mid-line  just  above 
the  umbilicus.  All  the  structures  of  the  abdominal  wall  are 
divided  in  the  same  plane.  He  has  employed  this  incision  since 
1899.  It  was  adopted  also  by  MikuHcz.  In  his  early  operations 
he  employed  an  extension  of  this  incision,  in  difficult  cases,  upward 
and  downward  in  the  mid-line;  but  he  found  extension  downward 
was  of  no  use,  while  sloughing  of  the  point  of  the  flap  has  followed 
extension  directly  upward.  Now,  in  difiicult  cases  he  makes  a 
similar  obhque  incision  upward  from  the  mid-hne  on  the  left; 
only  once  has  it  been  carried  as  far  as  the  left  costal  margin, 
usually  only  half  across  the  left  rectus  muscle.  This  is  the  only 
incision  which  does  not  injure  some  nerves  of  the  abdominal  wall, 
except  the  incisions  of  Sprengel  and  that  employed  by  Czerny; 
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and  even  the  latter  will  injure  some  nerves  if  the  transverse  limb 
is  very  long. 

Sevan's  incision  begins  near  the  ensiform  cartilage,  runs  paral- 
lel with  the  costal  margin  as  far  as  the  linea  semilunaris,  then 
extends  along  this  line  about  4  or  5  inches,  and  finally  is  carried 
transversely  outward,  thus  making  an  elongated  S-shaped  in- 
cision. In  simple  cases  neither  the  inner  nor  outer  extension  of 
the  longitudinal  incision  need  be  employed.  It  is  then  the  same 
as  Langenbuch's  original  incision.  When  both  the  inner  and 
outward  extensions  are  used,  it  does  more  damage  to  the  abdom- 
inal nerves  than  any  incision,  except  Courvoisier's,  ever  devised. 

As  stated  already,  of  all  these  incisions  we  prefer  Mayo  Rob- 
son's.  In  simple  cases  the  longitudinal  portion  alone  is  used, 
splitting  the  fibres  of  the  rectus  muscle  parallel  to  their  course. 
If  more  room  is  needed,  the  incision  is  continued  inward  and  up- 
ward, parallel  but  not  too  close  to  the  costal  margin,  into  the 
space  between  the  ensiform  process  and  the  ribs.  If  the  incision 
passes  too  close  to  the  ribs  difhculty  will  be  experienced  in  sutur- 
ing it,  on  account  of  the  retraction  of  the  fiat  muscles  on  the  outer 
side  of  the  wound.  This  incision  of  Robson's  cuts  only  a  few  of 
the  upper  abdominal  nerves,  and  only  after  they  have  entered  the 
rectus  muscle.  Next  to  this  incision  we  should  prefer  the  Winkel- 
schnitt  of  Czerny,  which  injures  no  nerves,  and  gives  adequate 
exposure  of  the  bile-ducts,  pylorus  and  duodenum. 

When  the  time  comes  to  suture  any  of  these  upper  abdominal 
incisions,  closure  is  much  facilitated  by  removing  the  sand  pil- 
low or  support  from  beneath  the  patient,  and  thus  relaxing  the 
abdominal  wall.  When  this  is  done,  it  should  not  be  forgotten 
that  the  bile  passages  will  recede  at  once  from  the  anterior  abdom- 
inal wall,  and  that  the  drainage  may  become  displaced  if  not 
sufficiently  long  or  firmly  fixed. 

After  the  abdomen  has  been  opened,  recognition  of  the  ana- 
tomical landmarks  and  relative  position  of  the  viscera  is  of  the 
greatest  importance.  This  step  in  operations  upon  the  bihary 
passages  is  often  the  most  difficult  one  encountered  throughout 
the  entire  procedure,  especially  in  those  cases  where  repeated  at- 
tacks of  inflammation  have  bound  the  various  structures  into  an 
almost  homogeneous  mass  by  dense  adhesions.  These  adhesions 
must  be  separated  sufficiently  to  allow  proper  surgical  treatment  of 
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the  lesions,  but  we  do  not  advocate  unnecessary  interference  with 
adhesions  which  often  are  nature's  barrier  against  infection  of 
the  general  peritoneal  cavity.  The  adhesions  should  be  approached 
from  the  convex  surface  of  the  Hver,  the  border  of  the  liver  in  the 
region  of  the  normal  site  of  the  gall-bladder  being  freed  first. 
From  this  point  of  entrance  to  the  anatomy  of  the  biliary  passages, 
careful  separation  of  the  adhesions  should  be  continued  until  the 
symptom-producing  lesions  have  been  uncovered. 


Fig.  34. — Rotation  of  the  Li\^r  to  Expose  the  Gall-bladder  and  bile-ducts. 

When  possible,  the  lower  border  of  the  liver  should  be  drawn 
sUghtly  downward  and  then  Hfted  upward  into  the  abdominal 
incision  slightly  rotating  the  organ  around  an  antero-posterior 
axis,  so  as  to  turn  its  inferior  surface  toward  the  left  of  the  patient. 
This  can  be  done  in  most  cases  where  the  anterior  border  of  the 
hver  is  not  held  too  firmly  in  place  by  adhesions.  This  hfting  of 
the  anterior  border  of  the  liver  fully  exposes  the  gall-bladder  and 
the  cystic  and  common  ducts  which  are  thus  brought  very  near 
the  surface.  It  may  be  noted  as  pointed  out  by  Robson  (loc.  cit., 
page  250)  that,  "with  the  liver  in  this  position,  the  cystic  duct  does 
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not  form  an  angle  with  the  common  duct,  but  instead  an  almost 
straight  passageway  is  found  from  the  fundus  of  the  gall-bladder 
to  the  entrance  of  the  bile-duct  into  the  duodenum."  The  ducts 
are  fully  exposed  to  view  and  with  the  palpating  finger  the  surgeon 
may  determine  readily  the  condition  of  the  ducts,  the  duodenum, . 
the  pylorus,  the  pancreas  and  the  regional  lymph-nodes. 

Very  few  special  instruments  are  required.  For  the  removal 
of  the  bile  from  the  gall-bladder  a  trocar  and  canula  with  a  rubber 
tube  attached,  may  be  employed.  The  canula  should  be  large 
enough  to  permit  the  flow  of  thick,  tarry  bile.  A  spoon  scoop, 
such  as  designed  by  Robson,  is  of  great  service  in  removing  calcuh 
from  the  gall-bladder  or  ducts.  Large  and  small  gall-slone  forceps 
should  also  be  provided.  The  ordinary  small  teaspoon  answers 
admirably  for  removing  stones  from  the  gall-bladder. 

Rubber  tubing  is  needed  in  all  cases  of  drainage  of  the  bihary 
tract,  either  of  the  gall-bladder  or  the  ducts.  We  prefer  tubing 
with  a  lumen  of  about  one-quarter  of  an  inch  for  draining  the  gall- 
bladder; the  tubing  for  the  ducts  should  be  small  enough  to  enter 
the  lumen  of  the  duct  easily,  yet  large  enough  to  prevent  leakage 
around  the  tube.  A  T-shaped  piece  of  tubing  is  used  at  times  to 
drain  the  common  and  the  hepatic  ducts  as  well  as  for  reconstruc- 
tion of  the  lumen  of  the  common  duct.  The  senior  author  has 
used  for  some  years  a  specially  constructed  drainage  tube  for  the 
gall-bladder.  This  is  made  by  wrapping  a  thin  layer  of  gauze 
around  a  rubber  tube  (1/4  inch  lumen),  and  surrounding  this 
gauze  with  rubber  tissue  or  preferably  rubber  dam.  The  rubber 
tissue  or  rubber  dam  and  gauze  are  held  in  place  by  catgut,  tied 
around  the  whole  in  several  places. 

A  sterile  hypodermic  syringe  always  should  be  part  of  the 
armamentarium  in  gall-stone  operations,  to  be  used  to  identify  the 
common  duct  before  incising  it.  This  precaution  of  Terrier's  will 
save  the  surgeon  much  uncertainty  in  cases  where  the  chole- 
dochus  is  dilated  and  cannot  otherwise  be  distinguished  from  the 
portal  vein. 

Cholecystendysis  or  Cholecystotomy  without  drainage  has 
been  abandoned  by  most  surgeons,  as  the  indications  for  its  use 
are  so  seldom  seen.  The  operation  was  first  performed  in  1883  by 
Meredith.  Courvoisier  performed  it  in  1884  under  the  name  of 
cholecystendysis.  Kocher  is  the  principal  advocate  of  its  use  today, 
claiming  that  the  opening  in  the  gall-bladder  can  be  closed  with 
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absolute  safety  if  the  proper  sort  of  case  is  selected  and  if  fine  silk 
is  used  for  the  peritoneal  stitches.  For  our  part  we  think  this 
practice  is  to  be  condemned.  The  supposed  indication  is  to  remove 
gall-stones  from  the  gall-bladder,  in  the  presence  of  absolutely 
clear  and  free  cystic  and  common  ducts,  and  in  the  absence  of  infec- 
tion. It  should  not  be  performed  if  there  is  doubt  about  a  calculus 
being  overlooked  either  in  the  gall-bladder  or  in  the  ducts;  nor  if 
the  lumen  of  the  cystic  duct,  the  common  duct  or  the  hepatic  duct 
is  even  sHghtly  narrowed  by  inflammatory  deposits  or  cicatricial 
contractions;  nor  if  the  gall-bladder  walls  or  its  contents  show  any 
evidence,  however  sUght,  of  infection. 

In  exploratory  operations  upon  the  gall-bladder,  it  may  be  de- 
sired to  know  the  general  characteristics  of  the  bile,  and  without 
making  a  formal  opening  into  the  organ,  a  hypodermic  needle  may 
be  inserted  and  some  of  the  bile  aspirated  for  study.  The  open- 
ing made  by  the  needle  requires  no  suture. 

Operation. — The  gall-bladder  is  exposed  and  isolated  by  gauze 
packs,  as  in  other  operations  upon  the  bihary  tract.  Its  fluid 
contents  are  removed  by  aspiration,  it  is  opened,  and  the  calcuH 
removed.  The  wound  in  the  gaU-bladder  is  then  closed  with  a 
row  of  plain  catgut  sutures  which  pass  through  all  of  the  coats  of 
the  viscus,  and  these  are  reinforced  by  a  continuous  Lembert 
suture,  of  chromic  or  iodized  catgut.  Silk  should  not  be  used  for 
fear  of  its  ulcerating  into  the  lumen  of  the  gall-bladder  and  form- 
ing a  nucleus  for  a  stone.  The  gall-bladder  is  dropped  back  into 
place,  the  gauze  pads  are  removed,  and  the  wound  in  the  abdom- 
inal wall  is  closed  in  tiers  without  drainage.  It  is  always  advisable 
to  use  two  or  more  interrupted  silkworm-gut  sutures  running 
down  to  the  peritoneum  through  all  layers  of  the  abdominal  wall 
("spHnt  sutures")  as  ad\'ised  in  Vol.  i  (page  347). 

Cholecystotomy  and  Cholecystostomy. — The  two  terms,  chole- 
cystotomy  and  cholecystostomy,  are  used  as  synonyms  by  most 
authors  and  writers.  Mayo  Robson  (loc.  cit.,  page  270)  makes 
no  distinction.  On  historical  grounds  it  might  be  preferable  to 
employ  the  term  cholecystotomy  to  designate  solely  the  operation 
of  opening  and  draining  the  gall-bladder  as  usuaUy  done,  and  to 
reserve  the  term  cholecystostomy  to  designate  the  operation  of 
draining  the  gall-bladder  by  attaching  it  to  the  parietal  peritoneum 
or  anterior  sheath  of  the  rectus,  as  is  done  when  very  prolonged 
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drainage  is  desired  (cases  of  pancreatitis,  etc.) ;  but  the  terms  are 
in  such  general  use  as  synonyms  that  the  distinction  is  of  ques- 
tionable value.  In  many  cases  the  drainage  of  the  gall-bladder  is 
merely  incidental  to  a  more  important  procedure,  such  as  removal 
of  calculi,  or  evacuation  of  an  empyema;  in  such  cases  opening  and 
not  drainage  of  the  gall-bladder  constitutes  the  main  therapeutic 
indication.  Cholecystendysis  is  best 
reserved  to  describe  the  suture  and 
replacement  of  the  gall-bladder  with- 
out drainage.  Mayo  Robson,  even  as 
late  as  1909,  still  recommends  that 
the  gall-bladder  should  be  stitched  to 
the  aponeurosis  of  the  rectus  when- 
ever possible;  only  when  the  gall- 
bladder is  atrophied  and  shrunken, 
and  cannot  be  brought  up  into  the 
abdominal  incision  is  he  satisfied  to 
drain  it  as  here  advised. 

Operation. — In  most  cases  a  sim- 
ple longitudinal  incision,  3  or  4  inches 
long,  through  the  outer  third  of  the 
rectus  muscle  is  sufficient.  It  is  wise, 
particularly  in  jaundiced  cases,  to 
clamp  and  ligate  all  superficial  vessels 
as  they  are  cut, 
bleeding. 

The  opening  in  the  peritoneum  is  made  large  enough  to  per- 
mit proper  exposure  and  manipulation  of  the  viscera.  After  the 
wound  has  been  separated  with  retractors,  the  field  of  operation 
is  inspected  and  explored  with  the  hand.  Then  a  large  gauzt 
pad  wrung  out  of  hot  salt  solution  is  packed  down  into  the  subhe- 
patic space  or  right  kidney  pouch.  A  second  pad  of  similar  char- 
acter is  packed  toward  the  mid-line  walling  oft"  the  stomach.  A 
third  pad  should  be  placed  between  the  gastro-hepatic  omentum 
and  the  left  lobe  of  the  liver.  A  fourth  pad  is  then  packed  down 
toward  the  caecum.  A  fifth  pad  or  a  gauze  sponge  may  be  passed 
up  over  the  right  lobe  of  the  liver  to  protect  the  subphrenic 
space. 

The  field  of  operation  is  thus  walled  off  from  the  rest  of  the 
29 


Fig.     35. — Cholecystostomy: 
Drainage  Tube  in  Gall-blad- 
der AND  Gauze  Ends   of  Ciga- 
to    prevent    undue   rette  Drain  Sutured  to  Fun- 
dus OF  Gall-bladder. 
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peritoneal  cavity,  and  any  leakage  of  bile  or  infective  material 
will  not  extend  to  other  parts. 

Adhesions  should  then  be  looked  for,  and  separated  if  present. 
Some  will  yield  readily  to  the  finger,  while  others  must  be  clamped, 
cut  and  ligated.  Omental  adhesions  always  should  be  clamped, 
cut  and  hgated,  for  fear  of  subsequent  hemorrhage. 

Now  the  gall-bladder  should  be  brought  into  the  wound,  and 
if  this  is  not  readily  done,  the  right  lobe  of  the  hver  may  be  pulled 
down  and  rotated  out  of  the  wound,  as  already  described,  to  give 
a  better  exposure  (Fig.  34).  The  gall-bladder  is  then  seized  at 
the  fundus,  and  pulled  into  the  wound  with  the  fingers,  using 
a  piece  of  gauze  to  keep  the  fundus  from  slipping  away;  if  this 
cannot  be  done  with  the  fingers,  forceps  may  be  used.  The  sur- 
rounding skin  and  wound  margins  are  then  protected  with  gauze. 

If  the  condition  is  one  of  hydrops  or  empyema  of  the  gall- 
bladder, with  marked  distention  of  the  organ,  it  should  be  emptied 
by  aspiration  by  means  of  a  trocar  and  canula.  To  the  end  of 
the  canula  a  rubber  tube  is  connected,  permitting  the  contents 
of  the  gall-bladder  to  flow  into  a  receptacle  and  preventing  them 
from  contaminating  the  wound.  The  fluid  should  be  sent  to  the 
pathological  laboratory  for  culture.  The  gall-bladder  is  then  held 
up  by  means  of  forceps  and  is  opened  at  the  fundus  with 
scissors,  permitting  the  insertion  of  the  finger.  The  interior  of 
the  organ  is  then  explored  with  the  finger,  the  general  appearance 
and  condition  of  the  mucosa  and  the  presence  or  absence  of  stones 
are  noted.  Stones  and  inspissated  bile  are  removed  by  means  of 
scoop,  spoon  or  forceps.  Before  concluding  the  operation,  unless 
the  patient's  condition  is  critical,  the  surgeon  should  examine  the 
common  duct  and  the  pancreas.  During  this  examination  the 
gall-bladder  is  temporarily  plugged  with  gauze.  To  expose  the 
common  duct,  the  gall-bladder  is  pulled  upon  putting  the  cystic 
and  common  ducts  on  the  stretch.  The  cystic  and  common 
ducts  may  then  be  examined  by  sight  and  touch,  the  index-finger 
of  the  right  hand  being  passed  into  the  foramen  of  Winslow. 
while  the  thumb  is  placed  on  the  free  border  of  the  gastro-hepatic 
ligament.  Kehr  advises  the  surgeon  to  use  the  left  hand,  standing 
with  his  back  toward  the  patient's  head,  and  keeping  his  hand 
fully  pronated  during  this  digital  exploration  of  the  ducts;  but 
usually  we  prefer  not  to  change  our  position,  since  sight  can  be 
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used  as  well  as  touch.  If  a  stone  is  present  in  the  common  duct, 
it  may  be  possible  to  push  it  along  the  choledochus  into  the  duo- 
denum; or  it  may  be  removed  by  a  scoop  or  gall-stone  forceps 
passed  down  into  the  duct  through  the  gall-bladder  and  cysticus, 
if  the  latter  is  much  dilated.  When  these  methods  are  ineffective, 
as  they  often  are,  the  common  duct  must  be  opened  in  a  manner 
that  will  be  described  later. 

No  gall-bladder  operation  is  complete  without  examination 
of  the  common  duct  and  of  the  pancreas,  and  searching  for  en- 
larged peripancreatic  lymph-nodes.  At  this  stage  of  the  operation, 
the  pancreas  should  be  palpated  throughout  its  entire  length,  the 
size  and  consistency  of  the  organ  being  noted.  Enlarged  lymph- 
nodes  should  be  looked  for,  particularly  along  the  upper  border 
of  the  pancreas  (gastro-hepatic  omentum),  at  the  junction  of  the 
cystic  and  common  ducts  and  at  the  junction  of  the  supra-  and 
retroduodenal  portions  of  the  common  duct. 

The  gauze  is  then  removed  from  within  the  gall-bladder  and 
its  interior  again  explored  with  the  finger.  A  purse-string  sero- 
muscular suture  of  plain  catgut,  No.  o,  is  then  passed  around  the 
gall-bladder  about  an  inch  from  the  opening  and  left  untied. 
The  special  gall-bladder  tube  (page  447)  is  then  inserted  into  the 
opening  for  a  distance  of  about  an  inch.  The  edges  of  the  gall- 
bladder opening  are  then  fastened  to  the  sheath  of  the  tube  with 
two  or  more  catgut  sutures.  These  sutures  control  the  bleeding 
that  would  otherwise  occur. 

The  gall-bladder  is  then  grasped  with  tissue  forceps  at  two 
opposite  points,  below  the  purse-string  suture  and  the  tube  is 
invaginated  taking  with  it  the  edges  of  the  gall-bladder.  The 
purse-string  suture  is  then  tied.  To  insure  a  good  invagination 
a  little  instrument  such  as  that  used  by  Mayo  to  tuck  in  the  edges 
evenly  often  is  of  use.  The  advantage  of  this  procedure  is  that  a 
valve-like  closure  of  the  opening  in  the  gall-bladder  is  formed,  so 
that  after  the  tube  is  withdrawn  the  fistula  closes  rapidly. 

It  may  prove  impossible  to  invert  a  portion  of  the  wall  of  the 
gall-bladder  in  the  manner  recommended,  if  the  gall-bladder  is 
small  or  has  contracted  and  thickened  walls.  Then  the  opening 
in  the  gall-bladder  should  be  sutured  as  tightly  as  possible  around 
the  tube.  In  such  cases,  or  whenever  there  is  uncertainty  as  to 
the  security  of  the  attachment  of  the  tube  to  the  gall-bladder,  it 
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is  safer  to  insert  also  a  small  cigarette  or  rubber  drain  beside  the 
gall-bladder,  to  provide  an  exit  for  leakage.  This  may  be  attached 
by  one  or  two  sutures  to  the  fundus  of  the  gall-bladder  (Fig. 
35).  The  gall-bladder  tube  is  made  of  such  a  length  that  2 
or  3  inches  project  from  the  abdominal  wound  or  through  a 
stab  wound  made  to  the  outer  side  of  the  former — thus  allow- 
ing the  abdominal  wound  to  be  closed  throughout.  This  tube 
remains  until  it  comes  away  of  its  own  accord,  which  is  usually 
about  the  fourteenth  or  sixteenth  day.  At  times  a  plain  rubber 
tube  is  used  in  place  of  the  special  gall-bladder  tube;  this  is 
inserted  in  the  same  way. 

All  gauze  pads  and  sponges  are  now  removed  from  the  abdomen, 
the  gauze  count  made  and  the  instruments  accounted  for.  The 
sand  pillow  is  removed  from  beneath  the  patient,  as  the  closure  of 
the  wound  is  facihtated  by  its  removal.  The  wound  is  then 
sutured  from  its  upper  and  lower  angles,  toward  the  point  of  exit 
of  the  tube  if  the  latter  is  brought  out  through  the  wound.  The 
tube  is  always  given  exit  from  the  wound  where  it  will  afford,  best 
drainage;  at  times,  as  indicated  above,  a  counterpuncture  is 
necessary  to  insure  good  drainage.  This  depends  largely  upon  the 
size  and  position  of  the  gall-bladder.  When  a  separate  incision  is 
required  for  the  drainage  it  usually  is  made  to  the  outer  side  of  the 
operation  wound,  which  may  then  be  closed  completely. 

The  abdominal  wound  is  closed  as  recommended  in  Vol.  I, 
page  347.  A  glass  elbow  is  then  fastened  in  the  projecting  gall- 
bladder tube  and  is  connected  with  a  bottle  to  collect  the  bile. 
This  bottle  may  be  carried  in  the  dressings,  beneath  a  Scultetus 
bandage,  or  the  bottle  may  be  hung  by  the  side  of  the  bed,  a  long 
tube  being  carried  to  it  from  the  wound.  A  dry  gauze  dressing  is 
then  applied  with  a  proper  retentive  bandage. 

Cholecystostomy  with  prolonged  Drainage. — It  is  especially 
in  cases  of  cholangeitis,  pancreatic  lymphangeitis,  and  chronic 
interstitial  pancreatitis,  that  this  method  is  advisable.  It  may 
require  many  months  for  the  biliary  tract  to  become  sterile. 

The  operation  differs  in  no  material  respect  from  that  of  the 
ordinary  cholecystostomy  already  described,  save  in  the  fact  that 
the  gall-bladder  is  sutured  either  to  the  parietal  peritoneum  or  the 
anterior  sheath  of  the  rectus,  and  is  not  dropped  back  into  the  ab- 
'dominal  cavity  after  the  margins  of  the  opening  in  its  fundus  have 
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been  inverted  around  the  drainage  tube.  The  other  manipu- 
lations having  been  completed,  the  gall-bladder  tube  is  inserted  for 
about  an  inch  into  the  opening  in  the  fundus  of  the  gall-bladder 
and  is  fixed  to  the  margins  of  this  opening  with  one  or  two  sutures  of 
plain  catgut  (No.  o).  The  opening  in  the  gall-bladder  is  then  closed 
tightly  around  the  tube,  with  sutures;  but  if  a  purse-string  suture 
is  used,  no  effort  should  be  made  to  invert  the  edges  of  the  gall- 
bladder opening,  as  the  purpose  of  the  operation  is  to  secure  pro- 
longed drainage  and  prompt  closure  of  the  fistula  is  undesirable. 


Fig.  36. — Fundus  of  Gall- 
bladder Sutured  to  the  Parie- 
tal Peritoneum,  to  Secure 
Prolonged  Drainage. 


Fig.  37. — Fundus  of  Gall-bl.ad- 
DER  Sutured  to  the  x\nterior 
Sheath  of  the  Rectus  Muscle,  to 
Secure  very  Prolonged  Drainage. 


When  the  abdominal  wound  is  being  closed,  the  fundus  of  the 
gall-bladder  is  caught  by  at  least  two  sutures  passing  through  the 
parietal  peritoneum  on  both  sides  of  the  abdominal  incision,  so  as 
to  anchor  the  gall-bladder  firmly  in  the  wound  (Fig.  36).  If  very 
prolonged  drainage  is  desired  the  gall-bladder  is  sutured  to  the 
anterior  sheath  of  the  rectus  muscle  (Fig.  37).  As  already  noted, 
Mayo  Robson,  as  late  as  1909,  still  advocates  this  method  of 
treatment  of  the  gall-bladder,  even  in  cases  of  simple  cholehthia- 
sis,  where  prolonged  drainage  is  not  required;  and  he  recommends 
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only  in  exceptional  cases,  where  this  method  proves  impossible,  the 
procedure  we  have  described  as  simple  cholecystostomy — drop- 
ping the  gall-bladder  back  into  the  abdomen  after  closing  its  open- 
ing around  a  drainage  tube. 

Cholecystectomy.- — In  this  operation  the  patient  is  placed  in 
the  usual  position,  the  same  incision  is  made,  and  the  parts  are 
walled  off  with  gauze  as  described.  The  best  method  of  removing 
the  gall-bladder  is  to  work  from  the  cystic  duct  and  artery  toward 
the  fundus.  This  is  preferable  to  working  in  the  opposite  direction 
in  that  the  vessels  are  clamped  and  Hgated  first,  which  is  no  doubt 
the  most  important  and  at  times  the  most  difficult  part  of  the  opera- 
tion. Moreover,  when  working  from  the  fundus  downward  to  the 
duct  and  artery,  blood  from  the  denuded  surface  of  the  Hver  may 
run  down  and  obscure  the  view,  and  time  is  lost  in  sponging  it 
away. 

The  liver  is  pulled  down  and  rotated  out  of  the  wound,  when  this 
is  possible,  and  is  held  by  an  assistant.  The  cystic  duct  is  located 
and  isolated  by  making  a  small  incision  through  the  peritoneal 
covering  overlying  its  teimination.  The  cuff'  of  peritoneum 
is  wiped  with  wet  gauze  toward  the  common  duct,  exposing 
the  cystic  duct  and  vessels.  The  cystic  duct,  close  to  its  termina- 
tion in  the  choledochus,  is  grasped  between  two  heemostatic  for- 
ceps, of  which  the  curved  type  proves  most  satisfactory  for  this 
purpose.  The  duct  is  then  divided  between  the  hsemostats.  Care 
must  be  taken  not  to  include  a  part  of  the  wall  of  the  common  duct. 
The  cystic  artery  and  vein  which  lie  above  and  to  the  inner  side  of 
the  duct  ate  then  clamped  with  two  hsemostats  and  are  divided 
between  them.  At  times  it  will  also  be  necessary  to  clamp  and 
ligate  an  anomalous  branch  of  the  gastro-duodenal  artery  which 
supplies  the  cystic  and  common  ducts.  The  stumps  of  the  duct  and 
vessels  may  be  ligated  at  this  time,  or  if  so  desired  not  until  the 
gall-bladder  is  removed.  In  either  case  iodized  catgut.  No.  2, 
is  used.  It  is  a  good  plan,  before  ligating  the  stump  of  the  cystic 
duct,  to  explore  the  common  and  hepatic  ducts  as  described  below. 
When  there  is  doubt  as  to  the  need  for  drainage  through  the  stump 
of  the  cysticus,  this  may  be  clamped  by  a  hasmostat,  as  suggested 
by  Ochsner;  the  hasmostat  is  surrounded  by  gauze  and  rubber 
protective,  and  left  protruding  from  the  wound.  This  clamp 
may  be  removed  in  thirty-six  hours,  or  even  sooner  if  it  is  decided 
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that  drainage  is  required.  Formal  drainage  is  described  at  page 
461.  The  method  of  draining  the  hepaticus  after  cholecystectomy 
is  described  at  page  457. 

After  the  stump  of  the  cystic  duct  and  the  cystic  vessels  have 
been  Ugated,  the  separation  of  the  gall-bladder  from  its  fibrous  bed  is 
begun.     This  is  done  in  such  a  manner  as  to  preserve,  if  possible, 


Vi. 


Fig.  38. — Cholecystectomy:  Cystic  Duct  Isolated  and  Clamped. 

that  portion  of  the  fibrous  bed  immediately  adjacent  to  the  Hver. 
By  means  of  the  finger  the  gall-bladder  is  stripped  toward  the 
fundus,  cutting  with  scissors  the  peritoneal  fold  when  necessary. 
When  the  separation  is  done  carefully,  there  is  very  Httle  if  any 
bleeding  from  the  liver  substance.  The  peritoneal  fold  is  then 
closed  by  a  continuous  suture  of  iodized  catgut,  unless  the  hepatic 
surface  is  infected,  when  the  gall-bladder  bed  should  be  drained. 
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The  peritoneal  cuff  overlying  the  stump  of   the  cystic  duct  is 
closed,  with  a  single  chromic  catgut  suture. 

Terrier's  Operation. — In  cases  where  very  dense  adhesions  exist, 
it  may  be  very  difficult  to  identify  the  cystic  duct  before  isolating 
the  gall-bladder.  Under  such  circumstances  we  beheve  the  best 
technique  is  that  systematized  by  Terrier:  The  anterior  margin 
of  the  Kver  is  identified,  and  the  fundus  of  the  gall-bladder  found. 


Fig.  39. — Cholecystectomy:  Dissection  of  the  Gall-bl.adder  from  its  Hepatic 

Attachments. 


The  gall-bladder  is  then  opened  at  its  fundus  and  its  inferior  wall 
is  cut  open  Httle  by  Kttle  by  snipping  with  fine  scissors;  forceps 
are  clamped  on  bleeding  points  in  the  gall-bladder  wall.  This  in- 
cision is  continued  into  and  through  the  cysticus,  right  down  to 
the  choledochus.     This  spHtting  of  the  cystic  duct  is  the  only 
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difficult  part  of  the  operation,  and  it  may  be  very  difficuU.  The 
duct  cannot  be  distinguished  from  the  outside,  on  account  of  ad- 
hesions; and  it  is  only  recognizable  because  the  operator  cautiously 
follows  its  lumen,  much  as  one  follows  the  lumen  of  a  strictured 
urethra  in  performing  external  urethrotomy  without  a  guide. 
When  the  strictured  cystic  duct  has  been  split  all  the  way  down  to 
the  choledochus,  the  cystic  artery  is  hgated,  and.  the  gall-bladder 
and  cystic  duct  are  removed. 

The  common  duct  and  the  hepatic  duct  are  then  explored  fby 
different  sounds,  so  as  not  to  carry  duodenal  infection  into  the 
hepaticus),  and  the  hepaticus  is  drained  through  the  opening  left 
by  excision  of  the  cysticus.  A  rubber  drainage  tube,  or  a  soft 
rubber  catheter  (No.  25  to  35  Fr.),  open  at  the  end.  but  ha\ing  no 
lateral  fenestrations,  is  passed  up  the  hepaticus  to  its  bifurcation, 
where  it  is  felt  to  be  arrested.  The  tube  is  then  withdrawTi 
sHghtly,  and  is  stitched  in  this  position,  with  No.  o  chromic  catgut, 
to  the  stump  of  the  cysticus,  in  such  a  way  as  not  to  diminish  the 
lumen  either  of  the  duct  or  the  tube.  The  tube  is  brought  out  of 
the  abdominal  wound  at  the  most  convenient  point;  and  should  be 
carefully  distinguished  (by  color,  by  the  insertion  of  two  safety 
pins  instead  of  one,  or  in  some  other  way)  from  any  tube  used  to 
drain  the  subhepatic  space. 

In  cases  where  the  removal  of  the  gall-bladder  is  attended  vnth 
much  bleeding  from  the  liver  substance,  this  usually  may  be  con- 
trolled by  suturing  tightly  together  the  peritoneal  folds  which 
covered  the  gall-bladder,  thus  compressing  the  raw  surfaces  of  the 
gall-bladder  fossa.  These  sutures,  of  heavy  iodized  catgut,  should 
be  passed  with  a  large  curved  needle,  and  should  pass  into  the  hver 
substance.  At  times  a  spHt  rubber  tube  with  a  piece  of  gauze, 
or  a  cigarette  drain  (a  rolled  piece  of  gauze  surrounded  by  rubber 
tissue),  may  be  placed  in  the  fossa,  and  sutured  in  place  as  above 
described,  thus  exerting  sufficient  pressure  on  the  bleeding  surface 
to  check  all  hemorrhage.  These  drains  if  used  are  allowed  to 
remain  until  they  come  away  easily,  with  not  much  pulling,  which 
usually  is  about  the  sixth  or  the  seventh  day.  It  is  very  important 
in  this  operation  to  control  all  bleeding  before  closing  the  wound, 
and  especially  is  this  so  in  cases  with  jaundice.  Of  late  we  have 
abandoned  the  use  of  the  split  rubber  tube  carrying  a  gauze  strip 
as  we  find  it  possible  to  control  the  bleeding  with  sutures  carried 
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into  and  around  the  gall-bladder  bed.  In  highly  infectious  cases, 
however,  it  is  safer  to  drain  the  gall-bladder  bed. 

After  the  gauze  is  removed  from  the  abdomen  and  the  viscera 
placed  in  their  proper  position,  it  is  wise  to  place  a  rubber  tube  in 
the  subhepatic  space  or  right  kidney  well,  as  far  as  the  posterior 
abdominal  wall.  This  tube  should  have  a  diameter  of  about  one- 
quarter  of  an  inch  and  should  be  fenestrated  near  its  lower  end. 
The  function  of  this  tube  is  to  drain  off  any  blood  or  bile  which 
may  have  gravitated  to  this  space  during  the  operation,  or  which 
may  subsequently  collect  there.  The  tube  is  left  projecting  from 
the  abdominal  wound,  or  stab  wound,  for  about  an  inch,  and 
through  the  projecting  end  a  safety  pin  is  passed  to  prevent  the 
tube  from  falling  into  the  abdominal  cavity.  This  tube  is  removed 
thirty-six  hours  after  operation,  and  it  is  not  necessary  to  replace 
it  with  any  form  of  drainage. 

In  cases  where  there  has  been  considerable  hemorrhage  or 
escape  of  bile  into  the  subhepatic  space,  it  is  well  to  use  a  glass  drain- 
age tube  instead  of  the  rubber  tube  just  advised.  This  tube  should 
be  aspirated  and  turned  every  three  hours  or  oftener  if  necessary, 
and  should  be  allowed  to  remain  for  thirty-six  or  forty-eight  hours, 
or  until  the  drainage  from  it  becomes  clear  and  straw  colored. 
When  this  tube  is  removed,  it  is  not  replaced  with  any  other  form 
of  drainage,  except  when  the  material  drained  is  shown  by  culture 
or  is  believed  to  be  infective;  in  which  case  a  rubber  drainage-tube 
should  replace  it,  and  this  should  be  retained  until  purulent  dis- 
charge ceases.  When  a  rubber  is  used  to  replace  the  glass  tube,  it 
should  be  passed  down  through  the  glass  tube  and  the  latter 
removed  by  withdrawing  it  over  the  rubber  tube. 

The  wound  after  cholecystectomy  is  closed  around  the  drain- 
age in  the  manner  which  has  been  described  in  the  previous  opera- 
tions; the  tube  which  drains  the  hepaticus  should  not  be  removed 
for  at  least  two  weeks  (page  462) ;  it  is  best  to  allow  it  to  remain  as 
long  as  it  will. 

Choledochotomy. — As  we  have  already  stated  (page  128)  most 
surgeons  employ  the  terms  choledochotomy  and  choledochostomy 
interchangeably.  Strictly  speaking,  the  former  impHes  merely 
an  incision  into  the  common  duct  for  the  purpose  of  removing  a 
calculus;  while  choledochostomy,  in  its  historical  sense,  indicates 
suture  of  the  dilated  choledochus  to  the  abdominal  wound  for  the 
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purpose  of  more  or  less  permanent  drainage.  As  the  former  opera- 
tion (choledochotomy),  however,  almost  always  is  supplemented 
by  drainage  of  the  duct  by  tube,  and  as  closure  of  the  choledochus 
by  suture,  without  drainage,  is  now  an  operation  only  of  historical 
interest,  any  distinction  between  the  terms  choledochotomy  and 
choledochostomy  seems  a  refinement. 

These  may  be  comparatively  easy  operations  or  the  most 
difficult  operations  in  surgery.  The  difficulties  are  due  to  strong 
adhesions  binding  the  surrounding  structures  together  into  a  mass 
which  destroys  all  anatomical  landmarks.  Especially  difficult  is 
the  discovery  of  the  choledochus  if  the  gall-bladder  and  cystic 
duct  have  been  removed  at  a  previous  operation,  since  there  is 
then  no  sure  guide  to  follow.  The  skill  of  the  surgeon  will  be 
taxed  to  the  utmost  in  many  cases  where  the  abdominal  walls  are 
very  thick  and  the  liver  is  so  fixed  by  adhesions  that  it  cannot  be 
dislocated  and  brought  into  the  wound.  In  thin  patients,  with 
relaxed  abdominal  walls,  especially  women  with  movable  fiver, 
and  where  no  adhesions  are  present,  rotation  of  the  fiver  is  very 
easy,  and  the  common  duct  can  be  brought  up  into  the  abdominal 
incision,  permitting  all  subsequent  manipulations  to  be  carried  on 
in  full  view.  In  other  cases,  where  the  fiver  is  fixed,  the  diffi- 
culties appear  to  be  unsurmountable,  but  they  can  be  overcome 
without  irremediable  damage  to  the  parts,  if  only  proper  careful- 
ness and  patience  are  exercised,  and  the  operator  possesses  suffi- 
cient surgical  skill.  Excellent  illumination,  and  especially  the 
Elfiot  position,  do  much  to  lighten  the  burden  of  operating. 

Choledochotomy  when  the  Gall-bladder  is  Present. — The  usual 
incision  is  made  through  the  abdominal  wall,  all  adhesions  are 
separated,  the  fiver  is  drawn  downward  and  upward  into  the 
wound  and  rotated.  After  careful  examination  of  the  gall- 
bladder and  ducts  has  been  made  for  the  purpose  of  locating  stones 
and  determining  their  presence  in  the  common  duct,  the  gall- 
bladder is  tapped  and  all  fluid  withdrawn,  all  precautions  against 
soifing  the  abdomen,  as  described  at  page  449,  being  carefully 
carried  out.  The  gall-bladder  is  then  opened  and  freed  from 
calcufi  and  debris.  We  befieve  that  this  step  in  the  operation 
is  advisable  in  all  cases  where  the  gall-bladder  is  distended, 
with  a  patulous  cystic  duct,  as  it  ^^'ill  refieve  some  of  the  tension 
in  the  common  duct  and  prevent  excessive  escape  of  bile  from 
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the  choledochus  when  this  is  incised.  The  position  of  the  calculi 
in  the  common  duct  is  then  determined  by  the  palpating  finger 
which  may  reach  almost  all  portions  of  the  duct  when  passed 
through  the  foramen  of  Winslow.  When  possible,  the  calculi 
should  be  carefully  worked  backward  into  the  supraduodenal  por- 
tion of  the  duct,  if  they  are  found  below  this  portion;  or  they  should 
be  pushed  downward  into  it  from  the  hepaticus,  as  the  common 
duct  can  be  opened  with  most  facility  and  safety  in  its  supra- 
duodenal course.  Trouble  may  be  experienced  in  some  cases 
in  determining  the  exact  location  of  the  duct  and  distinguishing 
it  from  the  portal  vein.  We  long  ago  adopted  the  following 
method  of  distinguishing  between  the  two;  we  are  confident  it 
is  safe  and  sure,  and  we  are  pleased,  to  know  that  so  skillful  an 
operator  as  Terrier  employed  it  as  a  matter  of  routine  in  difficult 
cases.  The  free  border  of  the  gastro-hepatic  omentum  is  carefully 
incised,  a  small  hypodermic  needle  is  thrust  into  the  lumen  of  the 
structure  supposed  to  be  the  common  duct,  and  the  barrel  of  the 
syringe  is  filled  mth  the  contents  of  the  structure.  The  appear- 
ance of  the  fluid  withdrawn  will  show  at  once  whether  it  is  bile 
from  the  duct  or  blood  from  the  vein.  The  minute  puncture 
immediately  closes  after  withdrawal  of  the  needle ;  we  have  never 
noticed  any  leakage  from  such  a  puncture.  It  is  not  an  uncommon 
anomaly  for  the  cystic  duct  to  be  inserted  at  a  very  oblique  angle, 
and  very  low  in  the  common  duct;  thus  for  some  distance  the 
cystic  duct  runs  parallel  to  the  hepatic  duct,  within  the  gastro- 
hepatic  omentum.  When  a  stone  is  present  in  the  supraduo- 
denal portion  of  the  duct,  it  is  grasped  between  the  finger  and 
thumb  and  an  incision  is  made  through  the  walls  of  the  duct, 
in  the  direction  of  its  long  axis,  directly  over  the  stone,  and  of 
sufficient  length  to  permit  easy  removal  of  the  calculus.  The 
duct  is  carefully  explored  with  the  finger  when  the  duct  will 
admit  its  entrance,  or  with  a  probe  or  scoop  for  the  purpose  of 
determining  the  presecne  or  absence  of  other  stones.  When 
they  are  present,  they  should  be  pushed  toward  the  opening 
in  the  duct.  When  this  is  not  possible  they  must  be  removed 
by  one  of  the  methods  described  below.  When  the  stone  is 
friable,  it  may  be  crushed  between  the  finger  and  thumb,  the 
fragments  being  extracted  with  the  scoop  through  the  original 
incision  in  the  duct.     This  procedure  may  cause  too  great  trauma 
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to  the  walls  of  the  duct,  but  we  believe  that  crushing  with  the  hnger 
and  thumb,  or  with  the  gall-stone  scoop,  if  the  proper  care  is  exer- 
cised, will  do  less  damage  and  expose  the  patient  to  less  risk  than 
the  other  methods  to  be  described.  When  the  above  procedure  will 
not  sufhce,  it  may  be  possible,  by  the  aid  of  the  gall-stone  scoop, 
to  push  a  calculus  or  several  calcuH  onward  into  the  duodenum. 

Thorough  exploration  of  the  hepatic  duct  must  be  made 
through  the  incision  in  the  common  duct,  the  probe  being  passed 
into  each  branch.  This  probe  should  be  perfectly  clean,  not  one 
that  has  been  passed  before  into  the  choledochus.  The  probe 
or  small  scoop  should  then  be  passed  into  the  duodenum  for  the 
purpose  of  determining  the  patency  of  that  portion  of  the  duct. 
Occasionally  a  caluclas  which  cannot  be  detected  in  this  way  may 
be  felt  by  a  finger  inserted  into  the  dilated  duct.  Numerous 
cases  have  been  reported  where  calcuH  have  been  left  behind, 
repeated  operations  being  required  to  relieve  the  patient  of  stones 
which  should  have  been  removed  at  the  first  operation.  Concre- 
tions have  been  left  behind  by  almost  every  surgeon  who  has 
had  a  large  experience  in  gall-stone  surgery,  and  such  cases  have 
been  reported  by  Robson,  Riedel,  Kehr,  Terrier,  Fenger,  Kiister, 
Lauenstein  and  numerous  others;  and  both  of  the  present  writers 
have  committed  similar  offenses.  Unless  all  concretions  are  re- 
moved, the  operation  will  not  afford  permanent  rehef. 

After  the  duct  has  been  cleared  it  should  be  drained.  A 
small  rubber  tube  is  introduced  into  the  duct  and  gently  passed 
toward  the  hepatic  duct.  When  the  duct  is  friable  or  does  not 
seem  to  be  very  healthy,  or  where  sutures  may  not  readily  be 
introduced  for  the  purpose  of  closing  the  opening  in  the  duct, 
a  T-shaped  tube  is  used,  one  arm  extending  toward  the  duodenal 
opening  of  the  duct.  The  latter  arm  must  not  be  so  long  as  to 
extend  into  the  duodenum,  otherwise  some  of  the  duodenal 
contents  will  escape  by  way  of  the  tube,  creating  a  duodenal 
fistula.  We  believe  that  the  opening  in  the  choledochus  never 
should  be  closed,  but  should  be  drained  in  all  cases.  After  the 
drainage  tube  has  been  properly  placed,  it  is  held  in  position  with 
a  small  chromic  catgut  suture  and  the  opening  in  the  duct  is  closed 
with  catgut  sutures  around  the  drainage  tube,  thus  preventing 
leakage  of  the  infectious  bile  into  the  abdominal  cavity.  The 
tube  in  the  choledochus  should  be  left  in  place  until  it  comes 
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away  of  itself.  This  usuahy  is  during  the  third  week  after  opera- 
tion. The  T-tube  can  be  left  for  three  weeks  or  longer,  if  thought 
best.  There  is  no  difficulty  in  removing  these  tubes  after  that 
lapse  of  time — they  come  away  quite  easily. 

In  almost  every  case  of  choledochotomy,  the  gall-bladder,  when 
present,  will  have  been  opened  for  purposes  of  exploration  and  for 
the  removal  of  calcuU,  as  indicated  already.  At  the  conclusion  of 
the  operation  upon  the  common  duct,  the  gall-bladder  should  be 
drained  as  described  at  page  451  (Fig.  35).  If  cholecystectomy 
is  indicated  the  stump  of  the  cystic  duct  may  be  closed  by  sutures. 

Drainage  of  the  subhepatic  space  (page  458)  by  rubber  tube  or 
cigarette  drain  is  indicated  in  every  operation  upon  the  common 
duct. 

Choledochotomy  n'hen  the  Gall-bladder  is  Absent. — This  usually 
is  a  difficult  operation.  A  cautious  and  lengthy  dissection  may 
be  necessary,  to  separate  adherent  stomach,  duodenum,  omentum, 
or  colon,  from  the  under  surface  of  the  Hver,  and  to  enable  the  sur- 
geon, finally  having  passed  these  adhesions,  to  expose  the  common 
duct.  It  is  tedious  and  difficult,  but  usually  possible  to  expose  the 
supraduodenal  portion  of  the  choledochus  in  this  way.  When  the 
common  bile-duct  has  been  found,  it  is  opened  in  the  usual  way, 
and  the  operation  concluded  as  already  described.  Desjardins 
recommends  that  the  operator  commence  by  exposing  the  choledo- 
chus in  the  retroduodenal  portion,  by  mobihzation  of  the  duode- 
num. He  thinks  that  in  this  way  time  is  saved,  and  there  is  less 
uncertainty  about  the  position  of  important  structures.  There 
are  cases  in  which  it  may  seem  desirable  to  incise  the  duodenum 
and  identify  the  choledochus  by  retrograde  catheterization  through 
the  ampulla  of  Vater.  This  method  has  been  employed  once  by 
the  senior  author: 

Obliteratiox  of  Choledochus  Following  Cholecystectomy; 
Retrograde  Catheterisii  and  Drainage.     Death. 

EllaL.,  aged  thirty-six  years,  admitted  to  the  German  Hospital,  December 
I,  191 1.     Complaint,  jaundice  and  pain  in  upper  right  quadrant  of  abdomen. 

Previous  Medical  History. — Patient  always  nervous  and  never  strong. 
Injflammator}^  rheumatism  at  thirteen.  Scarlatina  at  six.  Pleurisy  at  sixteen. 
Tonsillitis  regularly  once  a  year  up  to  fourteen  years.     Seldom  has  colds. 

Present  Illness. — Ten  to  twelve  years  ago  began  to  be  troubled  with 
pressing  sensation  in  pit  of  stomach,  distention,  belching  and  pain  in  upper 
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right  quadrant  of  abdomen,  coming  on  about  three  hours  after  eating.  Some- 
times free  from  pain  for  four  months  at  a  time. 

One  year  ago  began  to  have  attacks  of  severe  pain  in  gall-bladder  region, 
radiating  to  right  shoulder,  and  sometimes  from  left  costal  margin  to  cardiac 
region;  then  sharp  pain  would  radiate  over  whole  body.  Had  four  such 
attacks.  Operation  on  February  18,  191 1 —  cholecystectomy  for  gall-stones, 
also  appendectomy.  No  jaundice  or  sweats  before  operation;  drained  for 
fourteen  weeks  following  operation.  Then  well  for  four  weeks.  Two  weeks 
after  returning  home  had  a  second  attack  of  jaundice  and  nausea.  Urine 
dark,  and  since  drainage  has  stopped  skin  has  had  light  yellow  tinge.  Bowel 
movements  eight  or  nine  times  daily.  Itching  all  summer.  Two  weeks  ago 
had  a  cold  and  cough  with  pain  in  right  hypochondrium  and  costo-vertebral 
angle,  not  sharp  and  not  nauseating.  No  urinary  symptoms.  No  chronic 
cough.     Some  pain  in  right  leg.     Condition  same  during  last  week. 

Physical  Examination. — Poorly  nourished  female.  Marked  jaundice  of 
sclerae  and  general  jaundice. 

Heart :  Muscle  sound  not  very  strong. 

Abdomen:  Distended,  slight  right-sided  rigidity.  Numbness  on  pressure 
over  mid-epigastrium.  Bimanual  palpation  reveals  large  liver,  but  whether 
all  of  tumor  mass  in  upper  right  abdomen  is  liver  cannot  be  determined. 

Operation. — December  2,  191 1.  Common  duct  not  found;  probe  passed 
through  diverticulum  of  cystic  duct  passed  only  a  short  distance  and  became 
obstructed;  unable  to  find  remains  of  common  duct;  probe  passed  upward 
into  hepatic  ducts  without  difficulty,  pylorus  isolated;  intestines  walled  off 
well,  the  duodenum  then  opened;  ampulla  of  Vater  found  and  probed  passed, 
but  only  a  short  distance  in  the  lower  portion  of  the  gastro-hepatic  omentum 
— probably  the  distal  portion  of  remains  of  common  duct.  A  large  probe 
now  passed  through  distal  end  of  common  duct  into  duodenum;  still  larger 
probe  used  in  similar  manner,  but  it  became  obstructed  at  ampulla.  The 
ampulla  was  then  incised  and  large  probe  passed  freely.  T  tube  inserted, 
one  end  in  distal  extremity  of  common  duct  and  other  end  in  diverticulum  of 
cystic  duct;  sutured  in  place  with  chromic  gut.  One  end  of  tube  passed  up 
through  diverticulum  into  hepatic  duct.  Duodenum  now  closed  with  iodine 
gut  followed  by  two  layers  of  continuous  linen.  One  spiral  tube  drain  down 
to  site  of  operation.  Wound  closed  with  chromic  gut;  two  through  and 
through  silk-worm  gut  sutures;  skin  closed  with  silk- worm  gut.  Iodine 
dressing. 

Following  operation  patient  complained  of  weakness  although  general 
condition  remained  good. 

Pulse  of  fair  volume.     Jaundice  much  improved. 

December  7, 1911. — Slight  bleeding  from  wound  which  was  readily  checked 
by  Monsel's  solution. 

December  8,  191 1. — At  9.30  p.  M.,  patient  vomited  500  c.c.  of  dark  grum- 
ous  liquid — looks  like  blood.  Pulse  rapid  and  thready.  Abdomen  soft,  no 
distention.  Fair  peristalsis.  No  evidence  of  peritonitis  or  obstruction. 
Transfused  and  active  stimulation  given — patient  greatly  improved.     During 
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the  night  patient  vomited  bright  blood  and  expelled  blood  per  rectum. 
Origin  of  bleeding  looked  for  but  not  discovered. 

December  g,  191 1. — Died  10.20  a.  m.  Wound  opened  and  stomach  found 
distended  with  yellow  fluid.  Site  of  operation  in  excellent  condition.  No 
evidence  of  peritonitis.  Mesentery  of  the  ileum  contained  an  ecchymosis 
a  little  larger  than  a  dollar.  Near  the  mesenteric  attachment  a  distended 
blood-vessel,  apparently  thrombotic,  stands  out  prominently.  The  small 
intestines  contained  blood. 

Patient  evidently  died  as  a  result  of  the  hemorrhage  which  in  her  greatly 
weakened  condition  she  was  unable  to  withstand. 

Transduodenal  Choledochotomy. — This  term  is  applied  to  the 
operation  of  choledochotomy  when  the  calculus  is  removed  from 
the  choledochus  through  an  incision  made  in  the  duodenum.  The 
operation  was  first  performed  by  ]\IcBurney,  in  1891,  followed  by 
Kocher,  in  1895,  ^-nd  by  ]\Iayo  Robson  in  iBgS.  It  is  appUcable 
to  cases  of  impaction  of  a  calculus  in  the  retroduodenal,  pancre- 
atic, or  interstitial  portions  of  the  common  duct.  The  intersti- 
tial portion  includes  the  ampulla  of  Vater,  a  dilated  portion  of 
the  duct  in  which  a  stone  may  become  lodged  and  from  which  it 
can  only  with  great  difiiculty  be  dislodged  either  into  the  duode- 
num or  back  into  the  pancreatic  portion  of  the  duct. 

The  abdomen  is  opened  and  the  biliary  passages  hberated  from 
adhesions  and  if  possible  brought  into  the  wound  in  the  usual  man- 
ner. The  duodenum  and  the  terminal  portion  of  the  duct  are  raised 
by  the  fingers  of  the  left  hand,  and  the  anterior  wall  of  the  duode- 
num is  incised.  ]\lcBurney  ad\dsed  a  transverse  incision,  and  this 
was  employed  by  Kehr.  We  believe  that  an  incision  parallel  to 
the  long  axis  of  the  bowel  is  preferable,  as  it  gives  better  exposure 
of  the  structures  within  the  lumen  of  the  intestine  and  is  more 
easily  closed  with  less  danger  of  leakage  or  subsequent  stricture. 
After  the  duodenum  has  been  opened,  the  papilla  is  to  be  located; 
if  a  stone  is  found  within  the  ampulla  the  biHary  orifice  is  either 
dilated  or  incised  upward,  and  the  stone  removed.  When  the 
stone  is  lodged  in  the  pancreatic  or  retroduodenal  portions  of  the 
duct,  the  posterior  wall  of  the  duodenum  may  be  incised,  thus 
exposing  the  wall  of  the  choledochus;  the  stone  is  then  removed 
through  an  incision  made  into  the  duct  directly  over  the  stone. 
When  the  papilla  has  been  dilated  or  incised,  no  attempt  is  made  to 
close  the  opening.  When  the  posterior  wall  of  the  duodenum  and 
the  common  duct  have  been  incised  separately  it  is  ad^^sable  to 
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Fig.  40. — Transduodenal  Choledochotomy. 

In  the  Larger  Drawing  the  Retroduodenal  Portion  of  the  Choledochus 
HAS  been  Incised  over  an  Impacted  Stone  by  means  of  an  Incision  in  the 
Posterior  Wall  of  the  Duodenum,  Exposed  by  Opening  its  Anterior  Wall 
(Kocher's  Operation). 

The  smaller  drawing  shows  a  calculus  protruding  into  the  duodenum  from  the 
ampulla  of  Vater. 
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suture  the  opening  in  the  duct  to  the  incision  in  the  posterior  wall 
of  the  duodenum  in  such  a  manner  as  to  form  a  fistula.  This 
operation  was  introduced  by  Kocher  (1895)  and  is  named  by  him 
duodeno-clwledoclwstomy,  thus  distinguishing  it  from  duodeno- 
choledocJwtomy,  the  operation  of  McBurney. 

The  incision  in  the  anterior  wall  of  the  duodenum  is  closed 
with  catgut,  mth  a  reinforcing  suture  of  Hnen.  If  the  chole- 
dochus  has  already  been  opened  in  its  supraduodenal  portion  for 
the  purpose  of  removing  a  stone,  it  should  be  drained  in  this  situa- 
tion; but  if  it  has  been  opened  only  by  the  transduodenal  route 
no  external  drainage  of  the  duct  is  necessary.  The  operation  is 
then  completed  in  the  usual  manner. 

The  senior  author,  in  his  entire  experience,  has  been  forced 
only  once  to  adopt  the  transduodenal  method  of  removing  a  cal- 
culus from  the  common  duct.  In  all  his  other  operations  it  has 
been  possible  either  to  extract  the  stone  (entire  or  after  breaking 
it  with  the  gall-stone  scoop)  through  an  incision  in  the  supraduo- 
denal choledochus  or  to  push  the  calculus  into  the  duodenum  by 
manipulation  with  the  finger  or  the  gall-stone  scoop. 

Retroduodenal  Choledochotomy. — When  a  stone  is  impacted  in 
the  retroduodenal  or  pancreatic  portions  of  the  common  duct,  and 
cannot  be  dislodged,  this  part  of  the  duct  may  be  exposed  by 
mobilization  of  the  duodenum.  The  operation  should  not  be  re- 
garded as  a  substitute  for  duodeno-choledochotomy  which  should 
be  reserved  for  stones  impacted  in  the  ampulla  of  Vater  or  very  close 
to  the  duodenal  wall.  ^Mobilization  of  the  duodenum  is  a  proce- 
dure which  consists  in  separating  the  duodenal  loop  from  its  secon- 
darily acquired  attachment  to  the  posterior  parietal  peritoneum, 
and  restoring  it  to  the  state  in  which  it  existed  during  foetal  hfe, 
with  a  distinct  mesentery  of  its  own  (Vol.  I,  Fig.  3) .  The  right  side 
of  the  primitive  duodenal  mesentery  becomes  adherent  to  the  pos- 
terior parietal  peritoneum  overlying  the  right  kidney;  and  in 
extrauterine  life  this  adhesion  becomes  so  intimate  that  no  \dsible 
indication  exists  of  the  former  state  of  affairs.  If,  however,  an 
incision  is  made  just  to  the  right  of  the  descending  portion  of  the 
duodenum,  through  the  parietal  peritoneum  overhing  the  right 
kidney,  it  becomes  possible  by  blunt  dissection,  and  with  very  tri- 
fling hemorrhage,  to  separate  the  duodenum  with  its  primitive  mes- 
enterv  fwhich  carried  the  gastro-duodenal  vessels)  from  the  original 
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posterior  parietal  peritoneum,  which  covers  the  kidney  and  vena 
cava,  and  thus  to  restore  to  the  duodenum  its  former  mobility. 
This  is  the  same  principle  which  is  used  in  mobilizing  the  sigmoid  in 
resection  of  the  colon,  for  which  operation  the  method  was  intro- 
duced by  Pierre  Duval.  The  idea  of  thus  mobiUzing  the  duodenum 
originated  with  Terrier,  according  to  Leriche,  and  was  described 
by  his  pupil  Jourdan  in  1895,  and  by  Vautrin  in  1896;  it  is  the  same 


Fig.  41. — Retroduodenal  Choledo-  Fig.  42. — Retroduodenal  Chol- 

CHOTOMY.  edochotomy:      the     Choledochus 

The  presence  of  a  stone  impacted  in  the     is     incised     over     the    Imp.acted 
common  duct  having  been  determined  by  a     Calculus. 
probe  passed  from  the  gall-bladder  or  from 
an  incision  in  the    supraduodenal  choledo- 
chus,   the  duodenum  is  mobilized,  and  the 
retroduodenal  choledochus  exposed. 

method  employed  by  Finney  (1902)  as  an  aid  in  his  operation  of 
pyloroplasty;  and  was  systematized  by  Kocher  in  1903,  in  con- 
nection with  his  operation  of  lateral  gastro-duodenostomy  (1892) 
and  his  method  of  partial  gastrectomy.  (See  Vol.  I,  pages  367 
and  393). 

Operation. — The  operation  is  performed  thus:  after  exposing 
the  parts  through  the  usual  incision,  the  descending  duodenum  is 
identified.     An  incision  of  3  or  4  inches  long  is  then  made  through 
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the  fold  of  peritoneum  just  on  its  right  (hepato-duodenal  ligament). 
Into  this  incision  the  surgeon  inserts  his  gloved  fingers,  covered 
with  gauze,  and  gently  wipes  the  duodenum  off  the  posterior 
structures,  turning  it  toward  the  patient's  left.  As  the  peritoneal 
margins  are  now  kept  under  tension,  it  is  easy  to  extend  the  inci- 
sion upward  into  the  free  border  of  the  gastro-hepatic  omentum 
exposing  the  common  bile-duct  at  the  first  portion  of  the  duodenum. 


Fig.     43. RETROPUODENAL     ChOL- 

edochotomy:  after  Removal  of  the 
Stone,  the  Hepatic  Duct  is  Ex- 
plored BY  probe. 


Fig.  44. — Retroduodenal  Choledo- 
chotomy:  Drmnage  of  the  Choledochus 
and  of  the  gall-bl.adder  by  Separate 
Tubes. 


From  this  point  the  choledochus  may  now  be  traced  downward. 
It  is  found  to  lie  either  in  a  groove  in  the  head  of  the  pancreas  or 
to  be  completely  buried  in  its  substance.  In  the  latter  case 
Vautrin  recommends  that  it  be  exposed  by  burning  through  the 
overlying  pancreatic  tissue  with  the  actual  cautery.  Usually  it 
is  sufficient  to  expose  the  choledochus  by  blunt  dissection.  Bleed- 
ing from  the  lacerated  pancreatic  tissue  may  be  checked  by  gauze 
pressure,  or  if  persistent  by  suture.  The  calculus,  for  the  removal 
of  which  the  operation  is  done,  usually  is  palpable  through  the 
pancreatic  tissue  and  serves  as  a  guide  to  the  exposure  of  the  duct. 
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The  duct  is  to  be  incised  directly  over  the  stone,  which  is  then  ex- 
tracted through  the  opening  in  the  duct;  its  entire  lumen  is  next 
carefully  explored  by  sound,  or  by  finger  if  the  duct  is  large 
enough.  All  obstructions  having  been  removed,  the  opening  in 
the  duct  is  closed  with  through  and  through  catgut  sutures  (or 
the  sutures  may  include  only  the  muscular  and  fibrous  coats),  and 
the  duodenum  is  replaced  in  its  normal  position,  the  retroduodenal 
space  being  drained  for  two  or  three  days  by  a  rubber  tube  or 
rubber  dam,  to  guard  against  possible  leakage  from  the  chole- 
dochus.  The  abdominal  wound  is  then  closed  in  the  usual 
manner. 

Cholecystenterostomy. — This  is  an  operation  for  the  estab- 
hshment  of  a  fistula  between  the  gall-bladder  and  a  portion  of  the 
intestinal  tract.  The  duodenum  should  be  selected  for  the  anas- 
tomosis when  possible;  such  an  operation  is  termed  a  cholecysto- 
duoden ostomy.  If  the  jejunum  is  used,  it  is  called  cholecysto- 
jejunostomy.  Anastomosis  with  the  colon  is  known  as  a  chole- 
cysto-colostomy.  We  have  already  (page  130)  expressed  our  pref- 
erence for  an  anastomosis  with  the  stomach,  whenever  the  duo- 
denum is  not  accessible.  The  indications  and  contraindications 
to  cholecystenterostomy  have  also  been  discussed  at  pages 
342   and  366. 

The  anastomosis  may  be  made  by  direct  suture,  or  by  means 
of  a  small  Murphy  button  or  a  Robson  bobbin.  These  methods 
slightly  shorten  the  time  of  operation  and  are  more  easily  per- 
formed than  the  direct  suture  method,  but  we  prefer  the  latter 
because  we  feel  more  sure  of  the  firmness  of  the  resulting  union 
of  the  two  viscera.  The  union  when  the  button  is  used  is  very 
slight  immediately  following  the  sloughing  of  the  tissues  crushed 
between  the  two  portions  of  the  button  and,  as  stated  by  Robson, 
it  is  necessary  to  keep  the  patient  absolutely  quiet  for  two  weeks 
before  one  can  rest  assured  that  the  union  will  not  break  down  and 
allow  escape  of  the  visceral  contents. 

The  abdomen  is  opened  in  the  usual  manner  for  exposure  of 
the  bihary  passages,  and  the  operative  field  within  the  abdomen 
is  cleared  of  viscera  and  walled  oft'  as  previously  described.  The 
gall-bladder  is  opened  at  its  fundus,  and  is  emptied  of  calculi, 
bile  or  debris.  The  use  of  a  small  pair  of  Roosevelt  anastomosis 
forceps  with  rubber-covered  blades  considerably  facilitates  the 
insertion  of  the  sutures,  but  it  is  not  always  possible  to  free  the 
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structures  sufficiently  for  their  appUcation,  even  when  one  adopts 
the  method  of  mobihzing  the  duodenum,  aheady  described  (page 
466).  Whenever  possible,  a  lateral  anastomosis  is  made  by  suture, 
as  detailed  in  Vol.  I,  page  377.  The  opening  in  the  duodenum  is 
about  I  inch  in  length,  corresponding  in  size  to  that  made  in  the 
gall-bladder.     The  anastomosis  should  be  carefully  inspected  for 
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Fig.  45. — Cholecysto-duodenostomy  by  Means  of  a  Murphy  Button. 


signs  of  leakage.     The  abdominal  wound  may  then  be  closed  with- 
out drainage. 

When  the  Murphy  button  is  used  instead  of  the  suture  method, 
a  small  sized  button  is  selected.  The  opening  in  the  gall-bladder 
is  encircled  by  a  running  suture  of  Hnen.  The  portion  of  duo- 
denum or  stomach  to  be  used  in  the  anastomosis  is  freed  of  its 
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contents  by  gentle  stroking,  and  clamps  with  rubber-covered 
blades  then  are  applied  for  the  purpose  of  preventing  any  discharge 
from  the  gut  during  the  succeeding  steps  of  the  operation.  A 
circular  suture  of  hnen  thread  is  then  run  around  the  site  of 
the  proposed  opening  in  the  bowel,  and  the  latter  is  incised  just 
enough  to  permit  the  introduction  of  one  end  of  the  button.  The 
suture  is  drawn  tight  around  the  central  barrel  of  the  button,  and 
the  second  part  of  the  button  is  fastened  into  the  opening  in  the 
gall-bladder  in  a  similar  manner.  The  two  ends  of  the  button  are 
approximated  and  pushed  together  firmly.  Then  it  is  well  to 
apply  a  few  interrupted  sero-serous  sutures  to  hold  the  viscera  in 
apposition,  and  reheve  the  strain  on  the  anastomosis.  This  com- 
pletes the  operation,  and  the  abdominal  wound  may  be  closed 
without  drainage. 

Other  methods  of  bihary  intestinal  anastomosis,  such  as 
choledocho-enterostomy,  hepatico-enterostcmy,  etc.,  have  been 
discussed  in  Chapter  II,  page  127. 

Operations  on  the  Liver. 

Hepatopexy. — This  is  an  operation  to  fix  a  movable  liver. 
It  is  very  seldom  required.  Fixation  is  best  secured  by  attaching 
the  anterior  margin  of  the  liver,  particularly  the  right  lobe,  to 
the  costal  margin  by  means,  of  heavy  sutures  of  chromic  catgut. 
The  greater  the  number  of  the  sutures,  the  less  will  be  the  strain 
on  any  one  of  them. 

Operation. — The  abdomen  is  opened  by  the  incision  usually 
employed  for  operations  on  the  bihary  tract,  and  the  proptosed 
Hver  is  replaced  in  its  normal  position.  If  it  is  irreducible,  it 
should  be  fixed  in  the  best  obtainable  position  by  means  of  su- 
tures passed  through  the  muscular  and  apo"eurotic  structures  of 
the  anterior  abdominal  wall.  When  it  has  been  returned  to  its 
normal  site,  the  skin  and  subcutaneous  tissues  should  be  dissected 
back  over  the  costal  margin  until  this  is  fully  exposed.  Then 
a  strong  round  needle,  with  large  curve,  and  armed  with  No.  2  or 
No.  3  chromic  catgut,  should  be  passed  from  above  through  the 
costal  margin,  between  the  costal  cartilages,  directly  through  the 
costophrenic  structures,  emerging  in  the  peritoneal  cavity  close 
to  the  anterior  margin  of  the  liver.     This  is  then  penetrated  from 
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above  downward,  and  when  the  needle  has  been  withdrawn  from 
the  under  surface  of  the  Hver,  it  is  at  once  carried  back  again  to  a 
point  about  hah  a  centimetre  distant  from  its  original  place  of  en- 
trance, thus  completing  one  mattress  suture.  From  two  to  eight 
such  sutures  should  be  passed.  Injury  of  the  pleura  has  occurred 
but  has  caused  no  harm.     The  knots  of  the  sutures  thus  are  placed 

on  the  superficial  surface  of  the 
thorax,  just  beneath  the  sub- 
cutaneous fat.  All  the  sutures 
should  be  placed  before  any  one 
of  them  is  tied;  and  just  before 
they  are  tied  the  convex  surface 
of  the  Uver  and  the  under  sur- 
face of  the  diaphragm  should  be 
abraded  with  gauze  so  as  to  pro- 
mote adhesion.  The  abdominal 
incision  is  closed  without  drain- 
age. The  patient  should  remain 
recumbent  for  three  weeks. 

De pagers  operation  includes, 
in  addition  to  hepatopexy  by  a 
modified  technique,  also  a  rather 
extensive  excision  of  the  abdom- 
inal wall  {laparectomy),  as  he  re- 
gards laxity  of  the  abdominal  wall 
Fig.    46. — Abscess    of    the  Lwer,  .  . 

SHOWING  Method  of  Approach  Across  as  one  of  the  mam  causes  of  vis- 
CosTo-PHRENic  Sixus.  ^^^^^  prokpsc.     Thc  excision  in- 

volves the  whole  of  the  hnea  alba,  and  a  more  extensive  area  of 
the  overlying  skin  and  fat.  By  careful  suturing  of  the  anterior 
and  posterior  sheaths,  the  two  recti  muscles  (formerly  widely 
separated  by  the  thinned  and  stretched  Hnea  alba)  are  brought 
together  in  the  median  line,  and  the  umbihcal  and  falciform 
Ugaments  of  the  hver  are  drawn  taut  and  fixed  in  the  upper 
angle  of  the  wound. 

Oilier  metlwds  of  hepatopexy  have  been  referred  to  at  page  163. 
Transpleural  Hepatotomy  for  Abscess  of  the  Liver. — A  four- 
inch  subperiosteal  resection  of  the  eighth,  ninth  or  tenth  rib  (ac- 
cording to  the  site  of  the  abscess)  is  done,  in  the  mid-axillary 
line.     It  is  better  to  excise  a  rib  that  is  too  low  than  one  that  is 
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too  high  (Fig.  46).  If  it  is  thought  necessary  to  remove  also  a  por- 
tion of  the  next  rib  above,  this  may  be  done  at  the  same  time,  or 
later.  Both  ribs  may  be  exposed  by  an  incision  over  the  intervening 
intercostal  space;  or,  if  preferred,  a  flap  of  the  soft  parts  may  be 


Fig.  47. — Transpleural  Operation  eor  Hepatic  Abscess;  Sutures  Pass- 
ing THROUGH  Deep  Layer  of  Costal  Periosteum,  both  Layers  of  Unopened 
Pleura,  and  Underlying  Diaphragm. 

turned  up,  exposing  two  or  three  ribs.  To  avoid  infection  of  the 
pleura  the  surgeon  should  next  insert,  along  the  lower  border  of 
the  highest  rib  exposed,  three  or  four  interrupted  sutures  of 
chromicized  catgut  which  include  the  deep  layer  of  the  periosteum, 


Fig.  48. — Transpleural   Operation   for   Hepatic   i\bscess:   incision   Across 
costo-phrenic  sinus. 

both  layers  (parietal  and  diaphragmatic)  of  the  unopened  pleura, 
and  the  diaphragm  (Fig.  47).  This  plan,  employed  by  W.  W.  Ash- 
hurst,  and  advocated  by  Korte,  is  much  safer  than  trusting  to 
inward  pressure  to  hold  the  pleura  in  contact  with  the  diaphragm. 
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or  than  relying  on  clamps  for  the  same  purpose,  or  even  than  sutur- 
ing the  two  layers  of  the  pleura  together  after  the  pleura  has  been 
opened,  as  was  orignially  done  by  Knowsley  Thornton.  It  is 
easy  to  tell  by  the  sense  of  touch  when  the  needle  catches  in  the 
diaphragm.  It  is  unnecessary  to  insert  these  sutures  anywhere 
except  as  advised,  above  the  site  proposed  for  the  incision  through 
the  layers  of  the  pleura  and  the  diaphragm.  According  to  Korte, 
Roux  recommends  that  these  sutures  be  inserted  so  that  each 
one  interlocks  with  the  next.  Having  thus  shut  off  the  pleural 
cavity,  a  3-inch  incision  is  then  made  along  the  upper  border 
of  the  lowest  rib  exposed  (Fig.  48) .  This  incision  divides  the  deep 
layer  of  the  periosteum,  and  both  layers  of  the  pleura  in  the  costo- 
phrenic  sinus.  The  diaphragm  is  next  incised;  this  may  be  done  in 
the  same  direction  as  the  former  incision,  or  at  right  angles  to  it, 
splitting  the  diaphragmatic  fibres  parallel  to  their  course.  The 
right  lobe  of  the  liver  may  now  be  freely  palpated.  The  liver,  in 
acute  cases,  is  bluish,  soft  and  pulpy,  and  often  bulges  into  the 
wound.  The  region  of  the  abscess  is  more  resistant  to  palpation, 
and  usually  is  indicated  by  denser  adhesions.  Gauze  should  be 
packed  around  the  site  proposed  for  the  incision  into  the  liver,  and 
if  the  finger  does  not  break  into  the  abscess  cavity,  an  exploring 
needle  or  grooved  director  should  be  pushed  into  the  liver.  If  more 
room  is  needed  another  rib  (the  next  higher)  may  be  excised,  but 
it  is  not  necessary  to  enlarge  the  opening  in  the  pleura.  When  pus 
is  located,  an  incision  into  the  abscess  cavity  should  be  made 
along  the  needle  or  director  as  guide.  For  this  incision  a  scalpel 
is  preferable  to  the  actual  cautery  advised  by  some  surgeons.  A 
free  opening  for  drainage  should  be  secured  by  dilating  the  incision 
with  the  finger  or  dressing  forceps.  Search  should  be  made  for 
neighboring  abscesses,  which  should  be  opened  through  the  walls 
of  the  first  abscess  incised. 

Drainage  is  to  be  secured  by  placing  two  large  rubber  tubes 
into  the  abscess  cavity.  The  remainder  of  the  wound  is  then  tam- 
poned with  gauze. 

According  to  Mayo,  the  mortality  of  the  operation  is  about 
30  per  cent. ;  in  cases  of  sohtary  abscess  McCaw  places  the  present 
mortality  as  low  as  14  per  cent. 

After-treatment. — Irrigation  should  not  be  practised  for  four 
or  five  days  at  the  least.     It  is  facilitated  by  the  use  of  a  double 
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tube  for  drainage,  as  already  advised.  These  tubes  may  be  short- 
ened from  day  to  day,  but  not  too  rapidly.  The  sinus  may  take 
many  weeks  to  close. 

Appcjidicoslomy  may  be  necessary  if  the  colitis  persists. 

Hepatotoiny  for  hydatid  cysts  has  been  described  at  page  198. 

Hepatorrhaphy,  or  suture  of  the  liver,  is  described  below,  in 
connection  with  hepatectomy. 

Hepatectomy. — In  removing  portions  of  the  liver  the  main 
problem  is  control  of  hemorrhage  during  the  operation.  The 
method  proposed  by  Pringle  (mentioned  at  page  242),  which  con- 
sists in  clamping  the  pedicle  of  the  liver,  has  not  been  adopted 
in  the  human  subject,  so  far  as  we  know.  McDill  thinks  the  for- 
ceps could  be  kept  in  place  for  fifteen  or  twenty  minutes  without 
doing  permanent  damage. 

If  the  tumor  to  be  excised  possesses  a  small  pedicle,  which 
does  not  itself  require  excision,  this  may  be  clamped  by  crushing 
forceps.  Kocher  prefers  the  use  of  very  heavy  crushing  forceps 
which  will  squeeze  all  the  parenchymatous  tissue  away  from 
the  line  of  compression,  leaving  only  the  capsule  of  Glisson, 
which  may  be  easily  sutured. 

In  some  cases  it  will  be  possible  to  secure  suflEicient  haemostasis 
by  compressing  the  liver  with  the  hands  while  the  tumor  is  being 
cut  away.  In  most  cases,  however,  it  is  more  convenient  to  resort 
to  elastic  constriction  by  means  of  a  rubber  band  tied  around  the 
base  of  the  tumor.  If  this  rubber  band  tends  to  slip  off  (as  it 
usually  does,  unless  there  is  a  distinct  pedicle)  it  may  be  held  in 
place  by  transfixing  the  liver  with  pins,  in  a  method  similar  to 
that  employed  by  Wyeth  for  shoulder-  and  hip-joint  amputations. 
If  nothing  else  is  available,  fairly  efficient  haemostasis  may  be 
secured  by  inserting  a  series  of  interlocking  mattress  sutures  all 
around  the  area  to  be  removed;  if  these  are  tied  over  some  resist- 
ing substance,  as  suggested  below,  they  will  not  be  apt  to  tear 
out. 

Keen,  and  some  surgeons  since  his  time,  employed  the  actual 
cautery  to  divide  the  liver  tissue,  thus  providing  for  a  certain 
measure  of  haemostasis  at  the  same  time.  If  the  cautery  is  used 
at  a  dull  red  heat,  and  if  the  section  is  made  very  slowly,  it  is 
possible  to  recognize  and  ligate  each  large  vascular  trunk  as  it 
is  encountered,  while  the  bleeding  from  the  smaller  arteries  and 
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veins  is  checked  by  the  heat.  It  is  possible  to  catch  the  larger 
vessels  on  forceps,  and  to  draw  them  out  from  the  parenchyma 
sufficiently  far  for  the  application  of  ligatures;  or  a  ligature  may 
be  passed  by  means  of  a  curved  needle. 

Whatever  the  method  of  temporary  h^mostasis  adopted,  the 
section  of  the  liver  should  be  made  in  wedge  shape,  so  as  to  facili- 
tate closure  of  the  wound  (Fig.  49). 

When  the  tumor  has  been  removed,  the  sectioned  area  re- 
quires treatment,  for  the  permanent  arrest  of  hemorrhage  and 
oozing  of  bile.  Ligation  of  the  larger  individual  vessels,  already 
mentioned,    should  be   done   whenever  possible.     Suture   of  the 


Fig.  49. — Suture  or  Wedge-shaped  Wound  of  Liver,  Left  after  Resec- 
tion OF  A  Tumor.  The  Mattress  Sutures  are  Tied  over  Strands  of  Catgut 
TO  Prevent  Them  from  cutting  out. 


liver  is  difficult  only  because  the  usual  suture  material  as  ordi- 
narily appHed  is  prone  to  tear  out.  The  needles  employed  should 
be  long,  rather  blunt  pointed,  and  without  any  cutting  edge.  For 
experimental  work  J.  E.  Sweet  has  devised  a  needle  with  a  female 
thread  at  one  end,  instead  of  an  eye;  dry  catgut  is  screwed  into 
this.  This  plan  avoids  the  "shoulder"  formed  where  the  catgut 
is  idoubled  to  pass  through  the  eye  of  the  ordinary  needle.  Sweet 
thinks  this  needle  minimizes  the  traumatism  to  the  liver.  Heavy 
chromicized  catgut  (No.  2  or  3)  is  the  best  material  for  the  sutures, 
which  should  be  introduced  ■  as  mattress  sutures.  They  should 
be  tied  over  a  number  of  strands  of  catgut,  or  a  strip  of  fascia, 
cut  from  the  abdominal  aponeurosis,  according  to  the  principle 
of  the  old  fashioned  "quilled  suture"  (Fig.  49).  This  plan 
prevents  the  sutures  from  cutting  out  when  they  are  pulled  tight, 
and  makes  them  efficient  in  checking  hemorrhage.     Finally  the 
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free  margins  of  the  liver  flaps  should  be  united  with  a  continuous 
suture  of  chromic  catgut  No.  i. 

In  all  cases  drainage  is  advisable  to  provide  for  leakage  of 
blood  or  bile. 

Operations  on  the  Pancreas. 

Pancreatotomy  for  cysts,  etc.,  has  been  described  at  page  380. 

Pancreatostomy,  according  to  the  method  of  Link,  is  described 
at  page  349. 

Pancreatectomy. — We  have  already  discussed  resection  of 
the  body  of  the  pancreas,  and  excision  of  its  tail  (page  365);  and 
it  remains  for  us  here  to  describe  the  technique  employed  for 
excision  of  the  head  of  the  pancreas,  or  total  cephalic  pancre- 
atectomy, as  it  is  termed  by  Sauve. 

The  chief  indications  are  carcinoma  of  the  head  of  the  pan- 
creas or  of  the  ampulla  of  Vater  invading  the  pancreas.  As  exten- 
sion to  the  duodenum  from  the  pancreas,  and  to  the  pancreas  from 
the  papilla  of  Vater  or  elsewhere  in  the  duodenum  occurs  very 
early,  the  complete  removal  of  a  tumor  in  either  situation  usually 
involves  pyloro-duodeno- pancreatectomy.  The  duodenum,  it  is 
true,  may  be  removed  without  impairing  the  blood-supply  of  the 
pancreas,  as  pointed  out  by  Cotte  and  Maurizot;  but  the  reverse 
is  not  true.  Removal  of  the  head  of  the  pancreas  requires  also  re- 
moval of  the  surrounding  duodenum,  because  the  blood-supply  of 
the  latter  is  necessarily  destroyed. 

Early  diagnosis  is  necessary  to  render  such  an  operation  of 
any  value;  but  as  noted  at  page  362  the  classical  signs  of  cancer 
of  the  pancreas  usually  are  evidences  of  inoperable  growths. 

Operation. — ^Very  free  exposure  is  required.  The  incision  rec- 
ommended by  Desjardins  is  shown  in  Fig.  50.  The  incision  of 
Czerny  probably  would  do  as  well  (page  443). 

According  to  the  technique  elaborated  by  Sauve  the  operation 
comprises  the  following  steps:  (i)  Abdominal  incision.  (2)  Liga- 
tion of  the  pyloric  and  gastro-duodenal  arteries  and  section  of  the 
pylorus.  (3)  Mobilization  of  the  duodenum.  (4)  Section  of  the 
transverse  duodenum,  just  to  the  right  of  the  superior  mesenteric 
vessels.  (5)  Separation  of  the  so-called  "httle  pancreas"  from  be- 
neath the  superior  mesenteric  vessels,  and  of  the  head  of  the  pan- 
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creas  from  the  portal  vein.  (6)  Section  of  the  head  from  the  tail 
of  the  pancreas;  second  ligation  of  the  gastro-duodenal  artery; 
ligation  and  section  of  the  choledochus. 

These  steps  terminate  the  operation  of  duodeno-pancreatec- 
tomy  proper,  but  there  still  remain  to  be  done  the  supplementary 
operations  of  gastro-enterostomy  and  cholecystenterostomy  or 
some  of  their  modifications.       Finally,  some  disposition  must  be 

made  of  the  sectioned  tail  of  the 
pancreas.  Sauve  advises  fixing 
this  in  the  abdominal  wound,  by 
a  method  of  pancreatostomy 
somewhat  analogous  to  that  em- 
ployed by  Link  (page  349).  Des- 
jardins  suggested  that  it  be  im- 
planted into  a  loop  of  jejunum; 
and  by  means  of  Coffey's  pro- 
posed technique  for  pancreato-en- 
terostomy,  which  was  successful 
in  dogs,  this  disposition  of  the 
pancreatic  stump  might  be  safely 
accomplished  in  Hfe. 

This  operation  of    duodeno- 
pancreatectomy  is    so  extensive 

Fig.  50. — Incision  for  Total  Cephalic  and  requires  SO  long  a  time  for 
Pancreatectomy.    (Desjardins.)         .  .  j_t     ^  -^  i     i_i 

its  performance  that  it  probably 

would  be  better  to  perform  it  in  two  stages.  As  the  most  urgent 
symptom  usually  is  the  presence  of  obstructive  jaundice,  the  first 
operation  might  be  planned  to  refieve  this  by  some  form  of  biliary 
and  intestinal  anastomosis;  but  the  extremely  unfavorable  progno- 
sis which  attends  such  operations  for  maHgnant  obstruction  renders 
their  employment  hazardous  in  the  extreme.  It  seems  probable, 
therefore,  that  the  radical  operations  for  carcinoma  of  the  head 
of  the  pancreas  could  be  indicated  only  when  the  condition  was 
found  unexpectedly  when  operating  upon  a  fairly  healthy  patient. 
Under  such  circumstances  it  would  be  proper,  we  beheve,  to  per- 
form at  the  first  operation  posterior  gastro-jejunostomy  and  exclusion 
of  the  pylorus  (Vol.  I,  page  384) ;  at  the  second  operation,  two 
weeks  or  more  later,  duodeno-pancreatectomy  may  be  attempted, 
and  in  cases  of  emergency  the  bile  and  pancreatic  juice  might  be 
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drained  externally  for  a  time,  and  the  supplementary  operations 
of  cholecyst-  (choledocho-)  enterostomy  and  pancreato-enter- 
ostomy be  postponed  to  a  third  intervention. 

Though  such  extensive  operations  on  patients  so  gravely  ill 
seem  to  offer  httle  prospect  even  of  immediate  survival,  and  still 
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Fig.  51. — Pancreato-enterostomy.     {Coffey.) 
After  duodeno-pancreatectomy,  the  body  of  the  pancreas  is  implanted  into  the 
apex  of  a  loop  of  jejunum.     The  jejunum  is  anastomosed  with  the  pylorus,  and  the 
choledochus  is  implanted  in  it  just  distal  to  this  anastomosis. 

less  of  ultimate  cure,  it  should  not  be  overlooked,  as  Sauve  has 
pointed  out,  that  even  in  unpremediated  pancreatectomies,  done 
without  a  well-ordered  technique,  and  with  no  previous  experience, 
the  successes  have  been  more  numerous  than  the  failures  (page  366). 
Sauve  concluded  that  when  the  surgeon  should  become  possessed 
of   a  carefully  ordered  technique  for  total  excision  of  the  head 
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of  the  pancreas,  and  when  he  should  have  clearly  recognized  the 
indications  for  the  operation,  that  then  the  successes  would  be 
more  numerous,  and  above  all  more  lasting. 

Pancreato-enterostoniy. — Desjardins,  as  already  mentioned, 
proposed  to  implant  the  sectioned  end  of  the  pancreas  into  the 
intestinal  canal.  The  technique  of  the  operation  has  been  worked 
out  by  Coffey  in  experiments  on  dogs.     He  found  end-to-end  anas- 


FlG.    52. PAXCREATO-ENTEROSTOilY.       (Coffey.) 

As  a  palliative  operation  the  tail  of  the  pancreas  ma}^  be  implanted  into  the  apex 

of  a  jejunal  loop. 

tomosis  was  preferable  to  end-to-side  implantation.  After  sec- 
tion of  the  jejunum,  the  continuity  of  the  intestinal  tract  is  re- 
stored by  implanting  the  upper  jejunal  loop  into  the  side  of  the 
lower  (Y-anastomosis) ;  the  open  end  of  the  aboral  segment  of  je- 
junum is  then  employed  for  the  reception  of  the  sectioned  pan- 
creas. Coffey  found,  however,  that  the  lumen  of  the  bowel  was 
not  sufhciently  capacious  to  permit  of  the  intestinal  wall  being  in- 
verted around  the  stump  of  the  pancreas  after  the  latter  had  been 
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introduced  into  the  bowel.  He  therefore  adopted  the  method  of 
throwing  the  lumina  of  two  intestines  into  one  by  making 
his  opening  in  the  bowel  at  the  apex  of  a  loop  (Fig.  52).  In  this 
way  it  was  possible  to  obtain  a  very  secure  anastomosis. 

Operations  on  the  Spleen. 

Splenectomy. 

Incision. — In  traumatic  cases  the  best  incision  is  one  above  the 
umbiUcus  to  the  left  of  the  median  Hne,  as  it  enables  the  operator 
to  examine  the  other  viscera.  If  difficulty  is  experienced  in  ex- 
posing a  spleen  which  is  fixed  by  adhesions,  the  left  rectus  m_uscle 
should  be  divided  transversely,  as  in  Czerny's  similar  incision  on  the 
right  side  for  difficult  operations  on  the  bile-ducts.  In  other  cases, 
an  incision  through  the  outer  border  of  the  left  rectus,  continued, 
if  necessary,  up  the  rib  margin  to  the  ensiform  cartilage  gives  read- 
iest access  to  the  spleen.  This  is  similar  to  Mayo  Robson's  inci- 
sion on  the  patient's  right,  for  operations  on  the  biliary  tract. 
Sometimes  it  is  easier  to  reach  the  pedicle  of  the  spleen  from  the 
inner  side  through  a  median  incision,  but  usually  an  incision 
through  the  left  rectus  near  its  outer  border  is  the  most  satisfactory. 

The  abdomen  having  been  opened,  the  future  steps  of  the  oper- 
ation depend  on  the  presence  or  absence  of  adhesions.  The  latter 
usually  are  most  numerous  between  the  diaphragm  and  the  upper 
pole  of  the  spleen  although  omental  adhesions  are  not  uncommon. 
Before  proceeding  further,  the  splenic  region  should  be  isolated  by 
gauze  pads. 

The  most  important  part  of  the  whole  operation  is  the  control 
of  hemorrhage.  The  capsule  of  the  spleen  is  easily  torn  and  the 
pulp  is  soft  and  friable.  The  walls  of  the  veins  in  the  pedicle 
are  thin  and  tear  readily  or  else  are  calcareous  and  brittle. 
Gentle  manipulation  therefore  is  necessary. 

It  is  best  to  work  from  below  upwards,  clamping  the 
vessels  before  cutting  them.  Adhesions  should  be  cut  between 
clamps  or  ligatures.  The  vessels  in  the  pedicle  can  be  more 
easily  reached  if  the  spleen  is  turned  over,  but  this  is  not 
possible  until  the  adhesions  are  broken  down,  and  the 
gastrosplenic  and  Uenophrenic  folds  of  peritoneum  divided. 
If    the    hand    can    be   introduced    gently    between    the    spleen 
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and  diaphragm,  the  former  may  be  drawn  down  into  the 
wound.  It  then  can  be  turned  over,  and  the  vessels  in  the  pedicle 
may  be  isolated  by  blunt  dissection.  If  they  are  not  too  large 
they  may  be  secured  in  two  long  clamps  which  should  be  ap- 
plied as  close  as  possible  to  the  spleen;  the  pedicle  may  then  be 
cut  between  them  and  the  spleen.  In  three  out  of  thirty-one 
splenectomies,  Mayo  injured  the  pancreas,  and  had  to  include  its 
stump  in  his  ligatures.  All  three  patients  recovered.  There  must 
be  enough  tissue  left  in  the  pedicle  to  admit  of  the  safe  appHcation 
of  ligatures.  When  the  bleeding  has  been  stopped  the  isolating 
packs  are  removed  and  the  abdominal  incision  is  closed  in  layers 
in  the  usual  manner.  After  splenectomy  for  abscess,  or  when 
there  is  some  oozing  from  adhesions,  or  in  traumatic  cases,  it  may 
be  advisable  to  leave  some  gauze  drainage  in  the  wound.  It  can 
be  brought  out  at  the  lower  angle  of  the  incision  or  through  a 
stab  wound  below  the  rib  margin. 

Splenotomy. — Cysts  and  abscesses  are  the  indications  for 
splenotomy  and  as  a  rule  it  is  undertaken  because  splenectomy  is 
difficult  or  impossible  owing  to  adhesions.  Under  such  circum- 
stances the  general  peritoneal  cavity  is  rather  well  waUed  off  by 
the  adhesions,  but  in  any  case,  if  exposed,  it  should  be  carefully 
protected  with  gauze  before  the  spleen  is  cut  into.  The  abdom- 
inal incision  may  be  made  over  the  most  prominent  portion  of  the 
tumor  or  through  the  semilunar  line.  There  are  no  special  points 
in  technique. 

Abscesses  and  cysts  that  develop  backward  often  can  be 
reached  more  easily  by  a  transpleural  operation,  resecting  a 
portion  of  the  ninth  or  tenth  rib  in  the  postaxillary  line,  sewing 
the  layers  of  the  pleura  together  to  shut  off  the  lung  and  general 
pleural  cavity,  and  then  going  through  the  diaphragm  into  the 
abdomen. 

The  spleen  may  also  be  reached  through  the  lumbar  incision 
for  kidney  operations,  if  this  is  extended  well  forward.  On 
account  of  mistaken  diagnosis  this  has  been  done  quite  frequently. 

Splenopexy. — Splenopexy  is  an  operation  that  is  very  seldom 
performed.  It  is  indicated  in  comparatively  few  cases,  such  as 
those  with  the  spleen  normal  in  size  but  freely  movable,  and  with- 
out any  pathological  change  in  its  substance  or  its  capsule.  These 
cases  occur  very  rarely. 
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Moynihan  mentions  various  methods,  i.  Suture  of  the  spleen 
to  the  diaphragm  or  abdominal  wall  (Tuffier).  This  is  very  Hkely 
to  cause  severe  hemorrhage.  2.  Fixing  the  spleen  in  place  by 
surrounding  it  with  gauze  to  excite  the  formation  of  adhesions 
(Kouwer).  3.  Burying  the  spleen  beneath  a  pocket  of  peritoneum 
on  the  diaphragm  (Rydygier).  4.  Bringing  the  spleen  out  of  the 
abdomen  into  the  lumbar  fossa  and  fastening  it  there  to  make  it  a 
retroperitoneal  organ  (Bardenheuer).  5.  A  case  described  by 
Basil  Hall  in  which  the  lower  pole  of  the  spleen  was  fastened  be- 
tween the  layers  of  the  abdominal  wound. 

Of  all  these  methods  practically  the  only  one  that  is  used  now 
is  that  of  packing  gauze  around  the  spleen  so  that  it  will  be  held  in 
its  normal  position  by  the  formation  of  adhesions. 

No  fatalities  are  reported  after  splenopexy.  In  most  cases  the 
result  has  been  satisfactory,  but,  as  mentioned  at  page  400,  splenec- 
tomy was  required  later  in  a  patient  in  the  German  Hospital, 
owing  to  increase  in  size  of  the  spleen. 
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Schiassi,  420 
Schick,  32 
Schievelbein,  54 
Schiff,  389 
Schirmer,  264 
Schlecht,  335 
Schlossman,  79 
Schmackpeffer,  260 
Schmidt,  276,  292 
Schmorl,  241 
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Schnitzler,  241 
Schroder,  86,  88,  215,  218 
Schiiller,  221 
Schupmann,  269 
Schuppel,  14,  79,  207 
Schwarz,  31,  33,  337 
Segre,  51,  354-  367 
Seidel,  337 
Seifert,  9 
Selberg,  292 
Selten,  433 
Sendler,  129,  366 
Senn,  Nicholas,  255,  370 
Serey,  66 

Sharp,  Gordon,  260 
Shattuck,  369 
Sheldon,  56,  426 
Sherren,  42 
Sick,  441 
Siegert,  218 

Simmons,  207 

Simon,  277,  353 

Simonds,  414 

Simonin,  261 

Slajner,  224 

Snell,  90 

Solieri,  56 

Souligoux,  135 

Spannaus,  130 

Speese,  262,  337 

Spiess,  255 

Sprengel,  135 

Ssaweljew,  160 

Stefani,  367 

Stengel,  411 

Stich,  294 

Stieda,  304 

StiU,  87 

Stone,  41 

Stubenrauch,  126 

Sullivan,  127,  131 

Sutherland,  409 

Swain,  135 

Sweet,  272,  476 

Taft,  337 
Tait,  53 
Taylor,  337 
Tedenat,  135 

Terrier,  53,  76,  119,  128,  130,   136,   158, 
181,  221,  252,  442,  447,  456,  461,  467 
Thevenet,  283 
Thevenot,  423 
Thiersch,  255 
Thiroloix,  266,  370 
Thole,  238,  253 
Thomas,  20,  23 
Thomson,  John,  87,  259 
Thompson,  191 
Thornton,  14,  120,   128,   181,   185,   199, 
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Tilton,  235 

Tinker,  139 

Tixier,  260 

Tomaschn}',  296 

Torrance,  411 

Trafej-er,  278,  294,  310 

Treves,  40,  66 

Tricomi,  366 

Troisier,  260 

Truhart,  263,  282,  289,  291 

Tschepurowski,  281 

Tuffier,  136,  140,  166,  366 

Ulmann^  128 
Umber,  418 
Upcott,  224 

Vautrin,  119,  328,  337,  342,  467 

Vegas,  198,  201 

Verhocgen,  137 

Vesalius,  254 

Vidal,  184,  258 

Vierhuffs,  165 

Vierordt,  191 

Villandre,  140 

VUlar,  269,  310 

ViUard,  283,  337,  367,  433 

Villareal,  366 

Virchow,  254,  37° 

Voekker,  131,  137 

Volhard,  26,  63 

Waring,  171 

Warthin,  387 

Watson,   279,  337 

Weeks,  67 

Weiss,  79 

Weisser,  189 

Weissker,  139 

Welch,  32,  33 

West,  410 

White,  Hale,  182,  212,  353 

Wille,  280 

Williams,  241,    290,  291 

Wilms,   130,  132,  137 

Wilson,  337 

Winckler,  433 

V.  Winiwarter,  129 

Winsor,  Henry,  153 

Winton,  218 

Wirsurg,  254 

Woh'gimuth,  280,  311,  351,  381 

Wolfi,  54 

Wrzosek,  6,  19 

Yeomaxs,  215 

Zancarcl,  169 
Zenker,  218,  241 
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.\bscess,  liver,  164 

aetiology,  165 

amoebic,  168 

diagnosis,  178 
pain,  175 

appendicular,  166 

classification,  165 

diagnosis,  175 

exciting  causes,  169 

hepatotomy,  472 

pathology,  169 

post-operative  treatment,  474 

prognosis,  179 

pysemic,  165 

symptoms,  172 

traumatic,  165 

treatment,  180 

tropical,  168 
pancreas,  307 

operation,  308 

treatment,  308 
pericholecystic,  71 
spleen,  404 

diagnosis,  406 

pathology,  405 

symptoms,  405 

treatment,  407 
Absence  of  gall-bladder,  congenital,  40 
Accessory  spleen,  385 
Acne  pancreatica,  370 
Adenoma,  liver,  206 

symptoms,  207 

treatment,  208 
pancreas,  367 
Adhesions,  pericholecystic,  53 
Age,  in  cholelithiasis,  84 
Amoeba  coli,  169 

Ampulla  of  Vater,  sphincteric  action,  3 
Anaemia,  splenic,  408 
Aneurism,  hepatic  artery,  140 

ligation,  141 
in  biliary  obstruction,  140 
Anomalies  of  liver,  157 
x\scites,  operations  for,  185 
Azotorrhoea,  in  pancreatitis,  276 

Bacillus  capsulatus  aerogenes,"3 
cholerae,  3 
coli  communis,  2 
gasoformans,  3 
lactis  erythrogenes,  3 
limbatus,  3 
of  Friedlander,  3 
pyocyaneus,  5 
sub  tills,  3 
typhosus,  2 


Bacteriology,  Banti's  disease,  410 

of  biliary  tract,  2 
Bacterium  oxygenes,  3 
Ball-valve  obstruction,  ^^ 
Banti's  disease,  408 

aetiology,  409 
bacteriology,  410 
diagnosis,  415 
pathology,  411 
symptoms,  412 
treatment,  419 
Bayonet  incision,  442 
Bevan's  incision,  445 
Bile,  absorption,  28 

bactericidal  power,  2 
discharge  into  duodenum,  19 
in  urine,  30 
stasis,  II 
Bile-ducts,  anomalies,  39 
carcinoma,  217 
diagnosis,  222 
primary,  221 
symptoms,  222 
treatment,  223 
injuries,  235,  249 
kinking,  139 
malposition,  39 
obliteration,  congenital,  39 
obstruction,  122 
operations,  440 
stricture,  123 

congential,  39 
treatment,  124 
Biliary  cirrhosis,  182 
colic,  95 

in  pancreatitis,  297 
treatment,  117 
concretions,  see  Gall-stones, 
fistula,  144 

external,  148 
internal,  144 

symptoms,  145  1 
treatment,  148  j 
post-operative,  150!] 
statistics,  144 
obstruction  by  aneurism,  140 

external,  139 
peritonitis,  53 

tract,  avenues  of  infection,  3 
common  duct,  3 
contiguity,  6 
lymphatic  system,  6    • 
portal  circulation,  5 
systemic  circulation,  5 
bacteriology,  2 
casts  of,  16 
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Biliary  tract  infection,  i 

retention  cyst,  204 
surgical  diseases,  i 
Eetiology,  i 
pathogenesis,  7 
typhoid  infection,  1 7 
sequels,  22 
Black  jaundice,  357 
Blood,  coagulation  time,  31 
in  jaundice,  31 

Calculus,  biliary,  see  Gall-stones, 
pancreatic,  268,  346 
diagnosis,  348 
operation,  348 
symptoms,  346 
treatment,  348 
Carcinoma,  bile-ducts,  217 
diagnosis,  222 
primary,  221 
symptoms,  222 
treatment,  223 
gall  bladder,  217 
pathology,  218 
symptoms,  220 
treatment,  220 
liver,  211 

diagnosis,  214 
pathology,  212 
symptoms,  213 
treatment,  215 
pancreas,  353 

diagnosis,  362 
operation,  365 
pathology,  354 
symptoms,  356 
treatment,  365 
Cammidge's  reaction,  278,  336 
Carlsbad  cure,  no 
Catarrhal  jaundice,  45 
Cephalic  duodeno-pancreatectomy,  366 
Cholangeitis,  44 
catarrhal,  45 
acute,  45 
chronic,  47 

diagnosis,  47 
treatment,  47 
suppurative,  47 
diagnosis,  49 
operation,  49 
treatment,  49 
Cholangeiostomy  for  ascites,  158 

in  cirrhosis,  185 
Cholecystitis,  44 
acute,  50 

catarrhal,  51 
diagnosis,  59 

differential,  60 
operation,  62 
prognosis,  61 
results,  58 
treatment,  61 
calculous,  63 


Cholecystitis,  calculous,  treatment,  120 
chronic,  62 

diagnosis,  64 
symptoms,  63 
treatment,  64 
fever,  57 
gangrenous,  55 
jaundice  in,  58 
muscular  rigidity,  57 
nausea  in,  57 
non-calculous,  55,  63 
pain  in,  56 
phlegmonous,  54 
symptomatology,  56 
suppurative,  52 
tenderness,  57 
typhoidal,  20 

operation,  21 
primary,  23 
cases,  24 
ulcerative,  55 
vomiting  in,  57 
Cholecystectomy,  454 
for  cholelithiasis,  116 
indications  for,  116 
Cholecystendysis,  447 
Cholecystenterostomy,  129,  469 
in  cirrhosis,  185 
nature's,  145 
statistics,  131 
Cholecysto -colostomy,  469 
Cholecysto-duodenostomy,  469 
Cholecysto-enterostomy  in-Y,  130 
Cholecysto-gastrostomy,  129 
Cholecysto-jejunostomy,  469 
Cholecystostomy,  448 

in  cirrhosis,  185 
Cholecystotomy,  448 
Choledochostomy,  128,  458 
Choledochotomy,ii9,  458 
retroduodenal,  466 
transduodenal,  120,  464 
Choledocho-enterostomy,  127 

statistics,  134 
Choledochoplasty,  126 
Choledochus,  see  Common  duct. 

drainage,  128 
Cholesterin  gall-bladder,  70 

source,  10 
Cholelithiasis,  aetiology,  age,  84 
bacteria,  91 
cardiac  lesions,  90 
climate,  89 
exciting  causes,  91 
foreign  body,  90 
occupation,  89 
parasites,  90 
pregnancy,  88 
race,  89 
sepsis,  91 
sex,  88 

silk  thread,  90 
thyroid  degeneration,  91 
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Cholelithiasis,  cholecystectomy,  ii6 
lesions,  68 
pathology,  64 

perforation  of  gall-bladder,  71 
pericholecj'stitis,  71 
predisposing  causes,  84 
simple,  69 

symptomatology,  93 
crepitation,  106 
enlargement    of    gall-bladder, 

1 04 
fever,  105 
symptoms,  gastric,  94 
haematemesis,  106 
pain,  94 

local,  94 
referred,  99 
tenderness,  loi 
vomiting,  106 
treatment,  no 

Carlsbad,  no 

operation,  contraindication,  114 
Cirrhosis,  liver,  182 

aetiology,  183 
biliary,  182 
operations,  185 
portal,  182 
treatment,  185 
Clay-colored  stools,  s^ 
Colic,  biliary,  treatment,  117 
Collins's  incision,  442 
Common  duct,  atresia,  39 

ball- valve  obstruction,  S3,  78 
calculus,  75 

treatment,  118 
cyst  of,  79 
dilatation,  79 

symptoms,  79 
treatment,  80 
drainage,  128 
gall-stone  in,  108 
obstruction,  78,  79 
congenital,  40 
diagnosis,  109 
symptoms,  108 
resection,  126,  225 
statistics,  133 
stricture,  123 
Concretions,  bilary,  see  Gall-stones. 
"Corset  diver,"  157 
Courvoisier's  incision,  441 
law,  80 

violations,  81 
Cyst,  common  duct,  79 
liver,  dermoid,  204 
echinococcus,  189 
hj^datid,  189 

aetiology,  189 
diagnosis,  195 
pathology,  190 
symptoms,  193 
treatment,  197 
lymph,  204 


Cyst,  liver,  non-parasitic,  203 

parasitic,  189 

retention,  204 
pancreas,  368 

etiology,  368 

diagnosis,  378 

hydatid,  372 

Korte's  classification,  375 

pathology,  369 

proliferation,  371 

retention,  369 

symptoms,  373 

traumatic,  371 

treatment,  379 
spleen,  400 

blood,  401 

diagnosis,  403 

echinococcus,  400 

lymph,  402 

non-parasitic,  401 

parasitic,  400 

pathology,  402 

retention,  402 

serous,  401 

simple,  401 

symptoms,  402 

treatment,  403 
Cystic  duct,  calculus,  treatment,  117 
obstruction,  diagnosis,  108 
stricture,  123 
Cystadenomata  of  liver,  204 
Czerny's  incision,  443 

Depage's  operation,  472 
Dermoid  cyst,  liver,  204 
Desjardins'  point,  334 
Diabetes,  pancreatic,  270 
Duct,  common,  atresia,  39 

ball-valve  obstruction,  S3,  78 

calculus,  75 

cyst,  79 

dilatation,  79 

drainage,  128 

obstruction,  78 
congenital,  40 

resection,  126,  225 

stricture,  123 
cystic,  calculus,  117 

obstruction,  108 

stricture,  123 
hepatic,  calculi  in,  S$ 

stricture,  124 
Ducts,  biliary,  see  Bile-ducts. 
Duodeno-choledochostomy,  466 
Duodeno-choledochotomy,  466 

Echinococcus,  alveolaris,  191 

cyst,  liver,  1S9 
spleen,  400 

granulosus,  1S9 

multilocularis,  191 

scolecipariens,  191 
Eck's  fistula,  186 
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Empyema  of  gall-bladder,  52 
Endothelioma  of  Gaucher,  408 
Epiplopexy,  in  cirrhosis,  186 

statistics,  187 
Excision  of  choledochus,  225 
papilla  of  Vater,  224 

Fat  necrosis  in  pancreatitis,  280 
Fever  in  cholecystitis,  57 
in  cholelithiasis,  105 

"steeple"  chart,  106 
Fistida,  biliary,  144 
external,  148 
internal,  144 
post-operative,  150 
statistics,  144 
Eck's,  186 
mucous,  149 

post-operative,  149 
Floating  liver,  159 
Foreign  bodies  in  gall-stones,  12 

Gall-bladder,  absence,  congenital,  40 
treatment,  41 
bifid,  42 
carcinoma,  217 

pathology,  218 

symptoms,  220 

treatment,  220 
cholesterin,  70 
cystic  degeneration,  217 
disease,  during  t^'phoid,  21 
double,  42  • 

empyema,  52 

enlargement  in  cholelithiasis,  104 
"foreign  body  inflammation,"  66 
hemorrhage  into,  56 
hour-glass,  43 
hydrops,  51,  75 
injuries,  249 
operations,  440 

incisions,  441 
perforation,  59,  71 

during  typhoid,  20 
position,  anomalies,  42 
rupture,  249 

treatment,  252 
shape,  anomalies,  42 
stagnant,  50 
strawberry,  117 
typhoid  infection,  19 
volvulus,  55 
wandering,  42 
wounds,  penetrating,  253 
Gall-stones,  bilirubin-calcium,  16 
calcareous,  16 
cholesterin,  15 
color,  13 
common,  16 
formation  of,  8 

foreign  bodies,  12 

history,  8 

pathogenesis,  9 


Gall-stones,  formation,  rapidity,  12 

hardness,  13 

in  common  duct,  75,  108 
treatment,  118 

in  cystic  duct,  symptoms,  107 
treatment,  117 

in  hepatic  duct,  83 

laminated,  15 

largest,  14 

localization,  106 

location,  67 

mixed  cholesterin,  16 

mulberry,  14 

number,  14 

obstruction  of  intestines  by,  152 

obturation,  1 53 

physical  characters,  13 

radial  cholesterin,  15 

recurrence  of,  113 

shape,  13 

size,  14 

varieties,  15 

weight,  14 
Gastro-splenic  ligament,  384 
Glycosuria,  alimentary,  279 

pancreatic,  270,  278 
Gumma,  liver,  208 
Gunshot  wounds,  liver,  244 

Hemorrhage  in  jaundice,  31 

in  pancreatitis,  282 

into  gall-bladder,  56 
Hepatectomy,  475 
Hepatic  artery,  aneurism,  140 
ligation,  i4r 

duct,  calculi  in,  83 
stricture,  124 

phlebotomy,  181 
Hepatico-enterostomy,  127,  131 

statistics,  135 
Hepaticostomy,  128 
Hepaticus  drainage,  129 
Hepatitis,  suppurative,  164 
Hepato-cholangeio-enterostomy,  1 28 

statistics,  138 
Hepatopexy,  163,  471 

in  cirrhosis,  186 
Hepatoptosis,  159 

diagnosis,  162 

degrees,  161 

pain,  162 

partial,  158 

symptoms,  161 

treatment,  163 
Hepatotomy,  120 

for  ascites,  185 

in  cirrhosis,  185 

transpleural,  472 
Hour-glass  gall-bladder,  43 
Hydatid  cj^st,  liver,  189 

etiology,  189 

complicated ,  treatment,  200 
diagnosis,  195 
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Hydalidcyst,  liver,  marsupialization,  198 
symptoms,  193 
treatment,  197 
pancreas,  372 
fremitus,  194 
Hydrops  of  gall-bladder,  51,  75 
vesicae  felleae,  51 

Icterus,  see  Jaundice. 
Incision,  bayonet,  442 

Bevan's,  445 

CoUins's,  442 

Courvoisier's,  441 

Czerny's,  443 

Kausch's  ,444 

Kehr's,  442 

Kocher's,  441 

Korte's,  441 

Langenbuch's,  442 

Riedei's,  442 

Robson's,  442 

Sprengel's,  444 

Tait's,  442 

Wellenschnitt,  442 
Infection  of  biliary  tract,  3 
Intestinal  obstruction  by  gall-stones,  152 

Jaundice,  28 

adrenalin,  32 
black,  357 
blood  changes,  31 

coagulation  time,  31 
calcium  chloride  in,  32 
catarrhal,  45 

ac'tite,  diagnosis,  46 
treatment,  44 
cause,  28 
classification,  34 
congenital,  39 
discoloration  of  skin,  29 
extra-hepatic,  35 
gelatin,  32 
hemorrhage,  31 
in  carcinoma,  bile-ducts,  222 

pancreas,  356 
in  cholecystitis,  58 
in  pancreatic  calculus,  347 

disease,  280 
in  pancreatitis,  chronic,  329 
infantile,  39 
intermittent,  78 
itching  of  skin,  30 
non-obstructive,  34 
obstructive,  35 
serum  therapy,  32 
significance,  34 
stools,  2>2> 

thyroid  extract,  32 
urinary  changes,  31 

Kausch's  incision,  444 
Kehr's  incision,  442 


Kehr's  operation,  129 
Kocher's  incision,  441 
Korte's  incision,  441 
Kidney,  movable,  in  biliary  obstruction, 
139 

Laxgexbuch's  incision,  442 
Leptothrix,  3 

Lieno-phrenic  ligament,  385 
Lieno-renal  ligament,  385 
Ligament,  gastro-splenic,  384 

lieno-phrenic,  385 

lieno-renal.  385 
Ligaments,  spleen,  384 
Ligation,   hepatic  artery  for  aneurism, 

portal  vein  in  cirrhosis,  186 
Lipomatosis,  326 
Liver,  adenoma,  206 

symptoms,  207 

treatment,  208 
angeiomata,  206 
abscess,  164 

aetiology,  165 

amoebic,  168 

diagnosis,  178 
pain,  175 

appendicular,  166 

classification,  165 

diagnosis,  175 

exciting  causes,  169 

hepatotomy,  472 

pathology,  169 

post-operative  treatment,  474 

prognosis,  179 

pyemic,  165 

symptoms,  172 

traumatic,  165 

treatment,  180 

tropical,  168 
carcinoma,  211 

diagnosis,  214 

pathology,  212 

symptoms,  213 

treatment,  215 
cirrhosis,  182 

Eetiology,  183 

biliary,  182 

operations  for,  185 

portal,  182 

treatment,  185 
corset,  157 
cyst,  189 

dermoid,  204 

echinococcus,  189 

hydatid,  189 

diagnosis,  195 
symptoms,  193 
treatment,  197 

lymph,  204 

non-parasitic,  203 

parasitic,  189 

retention,  204 
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Liver,  cystadenomata,  204 
enlargement,  82 
fibromata,  206 
floating,  159 
gumma,  208 
injuries,  235 

operations,  236 
linguiform  lobulation,  158 
movable,  159 

acquired,  160 

congenital,  159 
myomata,  206 
operations,  471 
position,  anomalies,  157 
Riedel's  lobe,  158 
rupture,  237 

diagnosis,  240 

omentoplasty,  244 

symptoms,  238 

treatment,  241 
sarcoma,  210 
shape,  anomalies,  157 
size,  anomalies,  157 
surgery,  157 
tuberculoma,  210 
tumors,  206 

malignant,  210 
wounds,  gunshot,  244 
treatment,  246 

stab,  247 

treatment,  247 
"Luschka's  Gange,"  54 
Lymphadenoma,  splenic,  408 
Lymph-nodes,  pancreatic,  inferior,  315 

superior,  315 
pancreatico-duodenal,  315 
pancreatico-splenic,  315 

Marsupialization  of  hydatid  cyst,  198 

Morison  operation,  186 

Movable  kidney  in  biliar\-  obstruction, 

139 
liver,  159 
spleen,  396 

diagnosis,  398 
pathology,  397 
s3miptoms,  397 
treatment,  399 
Mucous  fistula,  149 
Mulberry  stones,  14 
Miiller's  test  in  pancreatitis,  276 
Mumps  in  pancreatitis,  260 
Muscular  rigidity  in  cholecj'Stitis,  57 

Obliteratiox  of  bile-ducts,  congenital, 

39 
Obturation,  gall-stone,  153 
Obstruction,  biliary  passages,  122 
b\^  aneurism,  140 
external,  139 
common    duct,    congenital,    treat- 
ment, 40 
cystic  duct,  108 


Obstruction,  intestinal,  gaU-stone,  152 
diagnosis,  154 
treatment,  155 
Oliv^e  oil  breakfast,  63 
Omentopexy  in  cirrhosis,  186 
Omentoplasty  in  rupture  liver,  244 
Operation,  cholecystectomy,  454 

cholecystendysis,  447 

cholecystenterostomy,  129,  469 

cholecysto-colostomy,  469 

cholecysto-duodenostomy,  469 

cholecysto-gastrostomy,  129 

cholecysto-jejunostom}',  469 

cholecystostomy,  448 

cholecj^stotomy,  447 

choledocho-enterostomy,  127 

choledochoplasty,  126 

choledochostomy,  128,  458 

choledochotomy,  458 
retroduodenal,  466 
transduodenal,  464 

Depage's,  472 

drainage,  common  duct,  128 

hepatectom}',  475 

hepatico-enterostomy,  127 

hepaticostom}^,  128 

hepaticus  drainage,  129 

hepatopex}',  163,  471 

hepatostomy,  129 

hepatotomy,  transpleural,  472 

Kehr's,  129 

Alorison's,  186 

omentopexy,  186 

omentoplasty,  244 

pancreatectom}',  477 

pancreato-enterostomy,  480 

pancreatostomy,  349 

resection  choledochus,  126 

splenectomj^,  481 

splenopexy',  482 

splenotomy,  482 

Talma's,  186 

Terrier's,  456 
Operations,  technique,  440 

preparation  of  patient,  440 

Paix  in  amoebic  abscess,  175 

in  carcimona  of  bile-ducts,  222 

of  liver,  214 

of  pancreas,  357 

of  stomach,  loi 
in  cholecystitis,  56 
in  cholelithiasis,  94 
in  cyst  of  spleen,  402 
in  gumma  of  liver,  209 
in  hepatoptosis,  162 
in  pancreatic  calculus,  346 

cyst,  373 

disease,  285 

pancreatitis,  acute,  294 
chronic,  328 
in  ruptvired  spleen,  424 
in  splenitis,  405 
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Pain  in'ulcer  of  duodenum,  loo 

of  stomucli,  loo 
Pancreas,  abscess,  307 
treatment,  30S 
accessory,  256 
adenoma,  367 
annulare,  257 
anomalies,  congenital,  256 
atrophy,  259 
carcinoma,  353 

diagnosis,  362 
operation,  365 
pathology,  354 
symptoms,  356 
treatment,  365 
cyst,  368 

aetiology,  368 
diagnosis,  378 
hydatid.  372 

Korte's  classification,  375 
pathology,  369 
proliferation,  371 
retention,  369 
symptoms,  373 
traumatic,  371 
treatment,  379 
disease  of,  259 

azotorrhoea,  276 
diagnosis,  283 
fat  necrosis,  280 
glycosuria,  278 
hemorrhage,  282 
jaundice,  280 
Miiller's  test,  276 
physical  signs,  280 
predisposing  causes,  284 
Sahli's  test,  276 
Salomon's  test,  277 
symptoms,  274,  285 
displacement,  258 
divisum,  257 
gangrene,  307 
infection,  4,  259 
injuries,  351 
minus,  257 
operation,  477 
ring-formed,  257 
rupture,  351 
sarcoma,  367 
surgery,  history,  254 
triangle  of  infection,  264 
tumors,  353 
wound,  gunshot,  351 
stab,  351 
Pancreatectomy,  475 
Pancreatic  apoplexy,  255,  299 
calculus,  268,  346 
diagnosis,  348 
operation,  348 
symptoms,  346 
treatment,  348 
diabetes,  270 
glycosuria,  270 


Pancreatic  infantilism,  359 
lymi)hangeitis,  266,  314 
lymph-nodes,  inferior,  315 

superior,  315 
point,  334 
reaction,  336 

of  Cammidge,  278 
steatorrhoea,  274 
Pancreatico-duodenal  lymph-nodes,  31; 
Pancreatico-hepatic  area,  334 
Pancreatico-splenic  lymph-nodes,  315 
Pancreatitis,  acute,  288 
aetiology,  291 
diagnosis,  297 
pathology,  292 
prognosis,  299 
statistics,  303 
symptoms,  294 
treatment,  303 
chronic,  313,  323 
etiology,  323 
catarrhal,  313 
classification,  339 
diagnosis,  326,  338 
interacinar,  325 
interlobular,  324 
pathology,  324 
prognosis,  340 
symptoms,  326 
treatment,  341 
urine,  336 
hemorrhagic,  289 
subacute,  307 

diagnosis,  307 
treatment,  308 
operation,  308 
suppurative,  307 
Pancreato-enterostomy,  480 
Pancreatostomy,  349 
Papilla  of  Vater,  excision,  224 
Paracentesis  for  ascites,  185 
Parat>'phoid  bacillus,  17 
Perforation  of  gall-bladder,  59 
Pericholecystic  abscess,  71 

adhesions,  53 
Pericholecystitis,  53,  7 1 

suppurative,  53 
Peritonitis,  biliary,  53 
Pneumokystes  hydatiques,  193 
Portal  thrombosis,  142^ 
Preparation  for  operation,  440 
Pseudohaemophilia,  31  _ 
Pseudoleukaemia,  splenic,  408 

Ranula  pancreatica,  3  70 
Resection,  choledochus,  126 
Riedel's  incision,  442 

lobe,  158 
Robson's  incision,  442 

point,  loi,  334 
Rupture,  liver,  237 

omentoplasty,  244 

pancreas,  351 
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Rupture,  spleen,  421 

Sahli's  test  in  pancreatitis,  276 
Salomon's  test  in  pancreatitis,  277 
Sarcoma,  liver,  210 
pancreas,  367 
spleen,  403 
Serum  sickness,  32 

therapy  in  jaundice,  32 
Sialodochitis  pancreatica,  313 
Sialorrhoea  pancreatica,  278 
"  Simple  cholelithiasis,"  69 
Spleen,  abscess,  404 

diagnosis,  406 

pathology,  405 

symptoms,  405 

treatment,  407 
absence,  385 
accessory,  385 
anatomy,  ^8^ 
anomalies,  385 
blood-vessels,  384 
chondroma,  403 
cyst,  400 

blood,  401 

diagnosis,  403 

echinococcus,  400 

lymph,  402 

non-parasitic,  401 

parasitic,  400 

pathology,  402 

retention,  402 

serous,  401 

simple,  401 

symptoms,  402 

treatment,  403 
dislocated,  396 
ectopic,  396 
enlargements,  390 

aetiology,  395 

diagnosis,  391 
fibroma,  403 
floating,  396 

hypertrophy,  splenectomy,  427 
injuries,  421 

operation,  425 
ligaments,  384 
lymphangioma,  403 
movable,  396 

Eetiology,  396 

diagnosis,  398 

pathology,  397 

symptoms,  397 

treatment,  399 
movements,  389 
operations,  427,  481 
osteoma,  403 
physiology,  386 
prolapse,  396 
relations,  385 
rupture,  421 

diagnosis,  424 

pathology,  422 


Spleen,  rupture,  symptoms,  423 
treatment,  425 

sarcoma,  403 

surgery,  383 

tumors,  403 

tuberculosis,  404 

wandering,  396 

wounds,  423 
Splenectomy,  427,  481 

blood-changes,  386 

in  splenic  anaemia,  430 

prognosis  after,  434 
Splenic  anemia,  408 

lymphadenoma,  408 

pseudoleukaemia,  408 
Splenitis,  suppurative,  404 
Splenocleisis,  420 
Splenomegaly,  cryptogenic,  408 

hsemolytic,  418 

primary,  408 
Splenopexy,  482 

in  cirrhosis,  186 
Splenoptosis,  396 
Splenotomy,  482 
Sprengel's  incision,  444 
Stab  wounds,  liver,  247 
Stagnant  gall-bladder,  50 
Staphylococcus  pyogenes  albus,  3 

aureus,  3 
Steatorrhoea  in  pancreatitis,  274 
"Stone-forming  catarrh,"  8 
Strawberry  gall-bladder,  117 
Streptococcus  pyogenes,  3 
Stricture  of  bile-ducts,  congenital,  39 
treatment,  124 

common  duct,  123 

cystic  duct,  123 

hepatic  duct,  124 

T^NiA  echinococcus,  189 
Tait's  incision,  442 
Talma  operation,  186 
Talma-Drummond  operation,  186 
Tenderness  in  Boas's  area,  103 

cholecystitis,  57 

cholelithiasis,  loi 
Terrier's  operation,  456 
Thrombosis,  portal,  142 
Tuberculoma,  liver,  210 
Tuberculosis,  spleen,  404 
Typhoid  bacillus,  17 

carriers,  7,  26 

treatment,  26 

fever,    gall-bladder    complications, 
20 
disease,  21 

infection  of  biliary  tract,  17 

Urine,  bile  in,  30 

ViscEROPEXY  in  cirrhosis,  186 
Volvulus  of  gall-bladder,  55 
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Vomiting  in  cancer  of  stomach,  io6  Wandering  gall-bladder,  42 

cholecystitis,  57  Wounds,  gunshot,  liver,  246 

cholelithiasis,  106  stab,  liver,  247 

ulcer,  duodenal,  106 

gastric,  106  Xanthelasma,  30 

Xanthoma,  30 
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